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An operating system is the most important software that runs on a computer. It manages 
the computer's memory and processes, as well as all of its software and hardware. It also allows 
users to communicate with the computer. Without an operating system, a computer user cannot 
run any program on the computer. It automatically loads in RAM when the computer is turned 
on. Operating systems exist from the very first computer generation and keep evolving with time. 


1.1.1 OPERATING SYSTEM 


An Operating System (OS) is a program that controls the executionyof application 


programs and acts as an interface between the user of a computer and the.computer hardware. 


Every desktop computer, tablet, and smartphone includes am Operating system that 


provides basic functionality for the device. Common desktop operating systems 
include Windows, OS X, and Linux. 


Operating system performs the following tasks. 


Loads application/system software into main memory and executes it. 

Controls the operation of main memory and eternal storage devices. 

Manages files and folders on storage devices such as hard disk, USB flash drive, etc. 
Manages the operations of all the input/output devices. 

Allows multitasking to handle séveral tasks at the same time such as running a 
spreadsheet software and a wordsprocessor simultaneously. 

Performs network operations Which enable a number of users to communicate with each 
other in a network enyirenment and share computer resources such as CPU, main 
memory, hard disk, pinter, Internet, etc. 


Detects hardware : ; 
Provides seno username and password. 


11:2 COMMOBLY USED OPERATING SYSTEMS 


. The commonly used operating systems are DOS, WINDOWS, Macintosh's OS X/OS2 


and UNIX/LINUX. 
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10 1 Operating 
DOS 


System 


DOS stands for Disk Operating System. It was developed in 1970s when Microcomputer 
was introduced. It was called Disk Operating System because the entire operating system was 
stored on a single floppy disk. It had text-based (also known as command-line) user interface, 
The user had to type commands to interact with the computer. 


The following are some DOS commands. 


RENAME For renaming a file 


CD For changing directory (called folder in Windows) 
DIR To display directories and files in a directory 

DEL To delete one or more files 

COPY To copy files from one drive/directory to anoth@y 


FORMAT To format a disk 


The user had to learn the basic commands to operate the Computer effectively. DOS was 
nota user-friendly operating system. DOS commands wer&«dlifficult to learn, memorize and use 
for novice computer users. DOS had been used suc essfully on microcomputers for many years 
but it was replaced by a more user-friendly operatingesystem called Windows in the early 1990s. 
DOS interface is shown in Figure 1.1. 


iNdir 


Volume in drive C is MS-DOS 5-0 
Volume Serial Number is 446B-2761 
Directory of C:N 


OMMAND COM 47845 11-11-91 ` 5:00a 
1 file(s) 47845 bytes - 
10280960 bytes free 


=N>ver 


S-DOS Version 5.00 


Figure 1.1 DOS Interface 
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WINDOWS OPERATING SYS TEM 

Windows operating system was developed in mid 1980s by Microsoft Corporation. It 
provides a Graphical User Interface (GUI) which is user-friendly. The user does not have to 
memorize commands like DOS. It allows user to give commands to computer through icons, 
menus, and buttons etc. Today, it is the most commonly used operating system on PCs and 
laptop computers all over the world. Microsoft has released many versions of Windows over the 
years to enhance its user interface in computer technology. Some popular versions of Windows 
in the past were Windows 95, Windows 98, Windows Millennium, Windows XP and Windows 
Vista etc. Windows 10 interface is shown in Figure 1.2 


Rigpre 1.2 Windows 10 Interface 


Mac OS 

Mac OS is a sesies Of operating systems developed by Potato Incorporation. Mostly it is 
installed on all the Apple computers. The latest version is known as OS X. It is the tenth major 
release of the Map"operating systems. It is a more secure operating system compared to 
Windows. rdware and software works together very well with minimums flaws. Mac 
computer is igh quality but more expensive than IBM compatible computers. A large variety 
of application software is easily available for Windows operating system whereas the OS X has 
very limited application software. The OS X is not a widely used operating system like the 
Windows. Mac OS X interface is shown in Figure 1.3. 
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i ess 10Refresh TI«sFeldgefr 732«Retrdeve 
EOF | Print Som | Home | Enter | New Line | Tab | PAI | PAZ | PA3 | Reset | 
Figure 1.4 UNIX OS/390 Interface 


is pre-installed when they are sold. 
UNIX OS/390 interface is shown in 
Figure 1.4. 
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perating systems like iOS and Android, — — | 


rating System 
Ng Operating system is a software that groups together same t 
ically executes them one by one. It performs the same type. 


unt holder. A batch processing system can easily and efficiently print each account 
ste nt one by one. e 

| »gramming Operating System © 

Am B amming operating system is a software that load ‘one or more programs in 
1ory and executes them using a single CPU (Central Pro eio Unit). In fact, the CPU 
5 only one program at a time while other progr are waiting in queue. In 
rogramming system when one program is busy witlminput/output operation, the CPU 
executes another program that is in queue. In this way, «mtiltiprogramming operating system 
uses the CPU time and other resources of computer to improve the performance of computer. 
Multitasking Operating S K : 


A multitasking operating system is a software that Werforms multiple tasks at the same time on 

a computer that has a single CPU. The CPU: Bitécutes only one program at a time but it rapidly 

SV vitches between multiple programs anes appears as if ail the users’ programs are being 
executed at the same time. AS 
Time-sharing Operating Sys S | 

A time-sharing E erat system is a software that shares the CPU time between multiple 

ré ms that are loaded i P. memory. A time-sharing operating system gives a very short 

d gram one by one. This short period of time is called time slice or 

switched between the programs at extremely fast speed, all the 

e mpra jS ion of having their own CPU. It is used in mini and mainframe computers 

| mber of users in big organization such as airline, bank, university, etc. 
ing me, 


d 
=F 


It executes a single program using j man 
‘speed. Computers that support 
xcture s difficult to design. 
Parallel Processing Ope ing System , k 
| | operating system is a software that executes programs devel 
language. It uses many processors at the same time. In a par 
c of a program that requires many calculations is divided into mi 
ese are processed by multiple processors at the same time. 
j systems are used in supercomputers that have thousands process 


rating System NAM 
d operating system is a software that manages the ope NS f a distribute 


ed system allows execution of application software on c ent computers ir 
distributed system, user programs may run on any compliter in the network anc 
on any other computer. The users of distributed sy 'do not know on which 
programs are running. Distributed operating sysiep utomatically balances the 
‘computers in the network and provides fast exeetition of application software, 
perating System ! 


bedded operating system is a built-in opeteing system which is embedded in the 
the device. It controls the operation«bisMevices such as microwave oven, TV; 
shing machine, games, etc. It runs aiifaMatically when the device is turned on and 


> task. es M 
IE-USER AND MU! T R OI STEMS 
| systems are pog single-user and multi-user operating systems based 
on the r e rs they can rt 
Single-user Operating Syst 


v 


^at allows only one person to operate the computer at a time is 


pé ra ing system. Commonly used single-user operating systems are DOS 
Versions upto 1995). 


System 


ystem that allows many users on different terminals or microcomputers to 


f single central computer (server) in a network is known as multi-user 
d on servers in business and offices where many users have to. 
ware and other resources. Some examples of multi-user or 

indows 2000 onward and Max OS X. "Tm 
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Storage Management 
work Management 

e Protection System NM 
ce nmand-interpreter S 
Process Management S» 


" : /A process is a program in execution. Process managementá S part of operating system 
that manages allocation of computer resources (like CPU ti various processes in main 
memory. Process management actually describes the Kd d resource ownership of each 


Example: In this example there are three processes B anc C ready for execution. The OS 
Will manage the CPU time as follows. (SS 


Process A has CPU cycle (ta = 5 milli sec) S 
__ Process B has CPU cycle (tb = 2 milli seg) 
Process C has CPU cycle (tc = 1 milli 
Case 1: When the 3 processes bavorne ready in the order of ABC, the total execution time will 


3 be: S 


i Ñ + 7 + 8)/3 = 6.67 milli sec 
se 2: When the 3 p ses become ready in the order of BCA, the total execution time will 


| $ t = (2 + 3 + 8)/3 = 4.33 milli sec 


e example, in Case2, the OS is managing the processes more efficiently. T he à 
Zase 2 is less as compare to Case 1. 


Man; 


e part of operating system that controls and m 


Wi pep PO is oe taken out ewan out) from the main memory (RAM). T 
is shown in Figure 1.5. 


" u j- Figure 1.5 Memory Management 


"File Management 
File management is the part of operating’ system that manages files and folders on 
e devices such as hard disk, USB flash drive and DVD. It allows computer user to perform 
ra d s such as creating, copying, moving, renaming, deleting, and searching files and 
s. It also allows the user to perform read, write, open and close operations on files and 
s. Figure 1.6 shows the management of files in various folders by OS. 
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management is the part of operating system that controls all the input/output 
during program execution. It manages all the input/output operations of input/output 
o devices. Efficient I/O management improves the performance of computer. 


=xample: There are three programs A, B and C which are using the printer. Now the OS will 
decide which program to use the printer first. A queue will be set by the OS and each program 
will get the printer by its turn. 
Secondary Storage Management 

Secondary storage management is the part of operating system that manages free space 
and storage allocation of user programs and data on secondary storage devigéss 


Example: Program ‘A’ is ready to be stored in Harddisk. Now OS will look for any free space in 
the Harddisk and assign proper address to it. If space is not available; OS will prompt the user 
to empty some space. 


Network Management 

Network management is the part of network operatinggsystem that monitors and manages 
the resources of a network. It allows to create user groups»and assigns privileges to them. It 

2 Shares the network resources among users and detectSand fixes network problems. 

Protection System 

Protection system is the part of operating System that ensures that each resource of 
computer is used according to the privilegés given to users by the system administrator. It 
creates account for each user and gives privileges to prevent misuse of the system. It provides 
password to all the users to maintain network security. 


Command-Interpreter 

Command-Interpreter is the part of operating system that provides interface between user 
and the computer system. Iti isa file in operating system that reads and executes user commands 
entered as text through keyboard. For example, Windows operating system uses the cmd.exe 
file as command- QU 


$ 1.3 PROCESS MANAGEMENT 


Proce nagement is an important task of operating system. It allocates systems resources 

| to various processes so that they can run efficiently. 

| 1.3.1 PROCESS 

A process is a program in execution. For example, when we write a program in C++ and compile 
compiler creates a binary code. The original code and Binary code, both are programs. When we 
tr pray code, it becomes a process. Process is a part of program under execution that is 
olled by operating system. When a program is loaded in memory for execution, it 
| n is an executable code that is stored in disk as a text file whereas a 
Iram dein its executioni in RAM. It Suede basic ic until 


dmitted 
E dispatch 


Figure 1.5 States of a Process 


1 | New State 


This i is the first state of a procos Sen it is created. Any new operation or service th 


Ready State 


X4 | ap po is said to be.i idy state when it is ready for execution but it is waiting to E 
as ve operating system. 


$49 to be in running state when it is being executed by the pro cessor. 
. éd: to a processor for execution by operating system. | 
laiting State 


It has direct access to the data segment — 
of its process. 


Any change in the thread affect the 
behavior of the other reads: of the 


| Any change in the process does not 
| affect other processes. 
process. 


Processes run in separate memory S 
E spaces. Threads run in ga memory spaces. 
Process is controlled by the operating | Threads age jntrolled by programmer in 
system. a prog 


Processes are independent. raft are dependent. 


1.3.4 MULTITHREADING 


The process of executing multiple threads simultaneously is known as multithreading. 
Multithreading is an execution methodoha program that allows a single process to run multiple 
threads at the same time. Multithr j allows multiple threads to exist within a single process 
and these threads can execute e Jendently. The main purpose of multithreading is to provide 
Simultaneous execution of fe 


NS re parts of a program to maximum utilize the CPU time. 
ithreading are: 


Some examples 


i A user is typing ES o on MS word. But in background one more thread is running 
? ai i g e spelling mistakes. As soon as user is doing a typing work the other thread 
S user about the spelling mistakes. 

s use multithreading all the time, every request is handled by a different thread. 


: as 1 Operating s, 
ong them. The operating system is able to keep track of where the users are ; i$ 
and go from one to the other without losing information. Each running task takes ont 
quantum of the CPU time. “a 


1.3.6 MULTIPROGRAMMING 
In multiprogramming many programs are loaded in memory but the CPU Only execute, 


one program at a time. Other programs wait until the previous program is executed Out or 
blocked. i: 


For example, when a user loads program 1 (say MS-Word) and program 2 (say C. 


language compiler). The CPU is able to execute only one program i.e. MS-Wordor C-language 
compiler. 


The advantage of multiprogramming is that it saves user's time jfloading the programs 
to main memory and runs the programs quickly. The only drawback is; the system requires more 
main memory as it is occupied by many programs. Sometimes bigger programs cannot fully load 
in main memory and thus programs run slowly. 


1.3.7 MULTIPROCESSING 


Multiprocessing is the ability of an operating syStem to execute more than one process 
simultaneously on a multi-processor machine (having-xmore than one CPUs). In this, a computer 
uses more than one CPU at a time. 


4 Key Points 
e An Operating System (OS) is a Brogram that controls the execution of application programs 
and acts as an interface between the user of a computer and the computer hardware. 


< erating system is a software that performs multiple tasks at the same time 
puter that has a single CPU. 
iring operating system is a software that shares the CPU time between multiple 


at are loaded in main memory. A time-sharing operating system gives a very 
of CPU time to each program one by one. 


rating system is a software that runs real-time applications that must process 
as it comes and provides immediate response. 


g system is a software that controls the operations of two or more 
uter system. All the CPUs of computer share the same | 


any processors at the same time. 
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g A distributed operating system is a software that manages the operation of a distributed 

system. A distributed system allows execution of application software on different 
computers in a network. 

e An embedded operating system is a built-in operating system which is embedded in the 
hardware of the device. 

e The operating system that allows only one person to operate the computer at a time is known 

is single-user operating system. 


e The operating system that allows many users on different terminals or microcomputers to 
use the resources of single central computer (server) in a network is known as multi-user 
operating system. 

* Process management is the part of operating system that manages allocation of computer 
resources such as CPU to various programs in main memory. 


e Memory management is the part of operating system that contfols and manages the 
operation of main memory during the operation of computer. 

* File management is the part of operating system that manages files and folders on storage 
devices such as hard disk, USB flash drive and DVD. 

e l/O management is the part of operating system that cóntrols all the input/output operations 


during program execution. It manages all the input/ottput operations of input/output and 
storage devices. 


e Secondary storage management is the part of operating system that manages free space 
and storage allocation of user programs and:data on secondary storage devices. 


e Network management is the part of netWerk operating system that monitors and manages 
the resources of a network. 


e Protection system is the part of Operating system that ensures that each resource of 
computer is used according to the privileges given to users by the system administrator. 


e  Command-Interpreter is the part of operating system that provides interface between user 
and the computer systemli‘is a file in operating system that reads and executes user 
commands entered as textthrough keyboard. 


* Process is a part of progtam under execution that is scheduled and controlled by operating 


system. Q i 
NY 
SS 


Q1.Select the best answer for the following MCQs. 
i. In which operating system, same types of jobs are grouped together and executed one by 


one? 
8) Multiprogramming operating system 
| 9) Batch processing operating system 
Re al-time operating system 
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m runs applications with very precise timing and provides imme 
afety hazards? 


SS 


2d B rising system eS 


2 operating system divides a task into many siblosts and proce esses L 
Ren using many processors. 


d operating system 

rocessing operating system 

ing operating system 

ling system is used in home applianeés? 
iring operating system 

d operating system 

el processing operating System: f 
ded peeing p SS : 
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Q2. Write answers of the following questions. 
i. Whatis the purpose of operating system in a computer? 
ii. What is Graphical User Interface (GUI)? 
iii. Mention three advantages of UNIX operating system. 
iv. Differentiate between multiprogramming and time-sharing operating systems. 
Why multiprocessing operating systems have been developed? 
. Differentiate between single-user and multiuser operating system. 
vii. Why memory management is required in a computer? 
viii. Why protection system is required in a computer? 
ix. What is a thread? 
x. Differentiate between multiprogramming and multithreading by giving one example of each. 
~ Q3. Write long answers of the following questions. 
i. Mention the tasks performed by operating system. 
ii. Compare DOS with Windows operating system. 
iii. Describe the following types of operating systems. 
a. Real-time operating system 
b. Parallel processing operating system 
c. Embedded operating system 
iv. Define the following terms. 
a. File management 
b. I/O management 
c. Network management 
d. Command-Interpreter 
v. Describe the five states of process with diagram. 


Lab Activities 


Find out which:type of operating systems are installed in your computer lab. 
2. Observes the installation procedure of common types of operating system through 


animation/video. 
3. If you have visited any organization to see the working of different types of operating systems 


then prepare a report on it. 


— 
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Defne s a system. 
c Explain System Development Life Cycle and its importance. 


Describe objectives of SDLC. 


Describe stakeholder of SDLC and their roles. 
Explain the following phases of SDLC: 

us 

a 


"Dua 


Planning 


Feasibility 


Analysis 
Requirement engineering 


o 


Requirement gathering S 


** Functional requiret 
** Non-function 
pon 


SYSTEM DEVELOPMENT 
LIFE CYCLE 


ach for software Foes ton. In software engineer the SDLG cor ept 
inds of software development techniques. These techniques form the 
inning and controlling the creation of an information system. 


| Asystem i is a set of components (hardware and software) for collectingfreating, storing, 
orocessing, and distributing information. 


A system can be developed by applying a set of methods, Kin and routines in a 
proper sequence to carry out some specific task. 


2.1.2 System development life cycle (SDLC) and gi porance 


M System developing life cycle (SDLC) is a problem- aN process through which a series 
of steps or phases helps to produce a new Baca processing system or software. 


Importance of System Development ) 
The basic purpose of System development life, óyole i is to develop a system in a systematic way 
in the perfect manner. 
e |tdelivers quality software which, meet the system requirements. 


e |t ensures that the requirements for the development of the software/system are well 
defined and subsequently gaiistied. 


e lt delivers cost-effecti tem. 


e |t maximizes the p E. 
^ OO @fsbLc 


lopment lifecycle (SDLC) has three primary objectives: 
quality systems are delivered 


v VE System De 


ify the potential project risks in advance so that proper planning « 


akeholders of SDLC 


eholders of SDLC are those entities or groups which are either thin | 
outside of the organization that sponsor, plan, develop or use a p oje 


ay be users, managers and developers. It is the duty of the project managem, 
the stakeholders, determine their requirements, expectations and manage th 
ation to the requirements to ensure a successful e xD 


SDLC PHASES/STEPS $ 


ing are phases/steps in SDLC. These phases are she in Figure 2.1. 


lity Study 


uirement Engineering 


y Verification 


l 


In this phase the problem to be solved or system to be developed is clearly defined. All 
the requirements are documented and approved from the customer or the company which 
consists of all the product requirements to be designed and developed during the development 
life cycle. 

Example: Students’ Examination System Development 


Defining the problem: A Students’ Examination System is needed to be developed that covers 
all the aspects from Examination taking to the Students’ results generations. 


2. PLANNING PHASE 


During the planning phase, the objective of the project is^determined and the 
requirements to produce the product are considered. An estimate of resources, such as 
personnel and costs, is prepared, along with a concept for the new-product. All of the information 
is analyzed to see if there is an alternative solution to creating a new product. If there is no other 
viable alternative, the information is assembled into a project plan and presented to management 
for approval. 


Example: In the Students' Examination System Development project planning will be made 
to set the ultimate goals and an estimate of resources;such as personnel and costs, is prepared. 
3. FEASIBILITY 

Feasibility study is used to asse$s the strengths and weaknesses of a proposed 
software/system and present directions.of activities which will improve a project and achieve 
desired results. The nature and components of feasibility studies depend primarily on the areas 
in which analyzed projects are implemented. 


Feasibility study is thewanalysis and evaluation of a proposed project/system, to 
determine, whether it is technically, financially/economically, legally and operationally feasible 
within the estimated costahd time. Feasibility study is one of the important steps in SDLC. It is 
divided into the following types/forms. 

- Technical feasibility 
- Economic feasibility 
- Operational feasibility 
- Legal feasibility 


E Schedule feasibility 
_ Example: The Students’ Examination System Development project is assessed for all types 


_Of feasibilities and presented to management for final approval. 
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i e proposed software or system be developed with the available resources and budget? 


del 


is usually the first part of any software/system mé n 


with the customers are arranged, the market requirements à 
and are ue 


E aciona requirements specify the software functiona 
ii product to enable users to accomplish their tasks. 


ctional requirements specify otona for the 
at how well the aaen DI 


ment is performed to ensure that the software continue eel 
uirer and users. Requirements management needs to gat 
n changing expectations, new regulations, or other sources 


Er 
p. 


dents’ Examination System Development project, the development team 
necessary information by 'Interviewing the users', ‘Giving questionnaire’ or ‘by 


g documents’. «S 
S 


E phase is the "architectural" phase of system ded The flow of data 
nc is developed into charts, and the project team determir e most logical design 
ire for data flow and storage. For the user interface, t oject team designs mock- 
n layouts that the developers uses to write the code f e actual interface. 


M The design phase normally consists of two different; tr 
m t A Algorithms A 

|. * Flow chart NC 
| i B S 


: r I Development project the following algoti 
A d the pesult of a student on AS AH âge marks. 


2 Read Marks $ 
3 ifi rks >=40 Then sint " Pass" Else Print "Fail" 


type of diagram that represents an algorithm or a process. It shows the 
with the help of symbols and their order by arrows connecting the 
a tation of the algorithm gives a step- by-step solutioi 


for analyzing: designing, documenting or managing : 


. 9 
N 


An oval represents 
Start / Stop of flowchart 


Aline with arrow head 
connects the symbols 
and shows the diection 
of flow 


A parallelogram 
represents input or 
output 


Arectangle represe ^ 
a process 4 
SS 


A diamond indicates a 
B. M 


1 Development Life Cycle 
STRUCTION OR CODING OR DEVELOPMENT PHASE 
During the construction phase developers execute the plans laid out in the design phase. 
The developers design the database, generate the code for the data flow process and design 
the actual user interface screens. During the construction phase, test data is prepared and 
processed as many times as necessary to refine the code. This code is written in programming 
languages. Coding is also called computer programming. 


Example: In the Students' Examination System Development project, the coding style of the 
C++ programming language is shown as follows. 


af program to display result s of the students*/ 
 flinelude <iostream.h> 
#include<conio.h> 
int main () 
{ 
float Percentage; 
' cout<< “Enter Percentage of the student"««endl; 
cin>> Percentage; 
if (Percentage ==40.0) 
cout<< "Pass"; 
else 
66ut«* "Fail"; 
getch(); 
return 0; 
} 


8. TESTING OR VERIFICATION PHASE 

During the teSt»phase all aspects of the system are tested for functionality and 
performance. The execution of a programming modules to find errors is called testing. Here, the 
bugs are identified in the programmed modules. The process of removing bugs/errors from the 


program is called debugging. 

The main purpose of testing/verification of the system is to determine that whether it 
meets its required results or not. Testing/verification the software is actually operating the 
software under controlled conditions. It is the process of checking the items for consistency by 
evaluating the results against pre-specified requirements. 
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INT / IMPLEMENTATION | E 
"deployment is a set of activities that are used\to make the software/system 
. The deployment is also called implementation. 


ad activation of the hardware and'sbftware. 


ses the users and the compter operation personals are trained on the 
1 software system. o 


2 4 
> 
: The process of shana ron the old system to the new one is called 


10 

S 
‘ ds co 
niques are used for system deployment/implementation. b 
ple 
un M . . - Mi 
This method involves the old system being completely dropped sy 


ing completely implemented at the same time. The old system is 


d of implementation involves operating both systems together 
major problems with the new system to be encountered and 


Y 


om is deemed to be performing satisfactorily then the system is installed and used by 


Old system New system 


DIRECT CUTOVER 


Old system 


Á 
AA 


New system 


PARALLEL OPERATION 


Old system New system 


PILOT OPERATION 


Old system New system 


PHASED ORERATION 
Figure 2.4 Deplayment/implementation 


10. MAINTENANCE / SUPPORT 

In SDLC, the system mainténance is an ongoing process. The system is monitored 
continually for performance in*accordance with user requirements and needed system 
modifications are incorporated. When modifications are identified, the system may reenter the 
planning phase. This procéss continues until a complete solution is provided to the customer. 
Maintenance can be either be repairing or modification or some enhancement in the existing 


system. « $ 
2:16 Personi invoived in SDLC and their Role 


SDLC activities are performed by different groups of people and individuals called 
personnel. These personnel are professionals in performing their particular jobs. These include: 


e Management Personnel 
e Project Manager 


M rent team has the ability to satisfy the customers and m 
| PIS, a proposed ci or a product will only meet its objectives if me 


i. provide consistency of success of the software with regard to Timá Cost and Quality 


. objectives. : X 
ji. ensure that customer expectations are met. AQ NI 
iii. collect historical information and data for future use. aS 


" iv. provide a method of thought for ensuring all requirements are addressed through a 
3 comprehensive work definition process. : 


: " V. reduce risks associated with the project. | 


b. E. Manager 

A project manager is a professional responsible for planning, execution, and closing of of 
any project. Apart from management skills;/a software project manager will typically have e 
extensive background in software development. He/She is also expected to be familiar with the 
whole software development life cycle process. The key roles of a project manager are: 


A Developing the project plan 


d aln the em 
{if Managing the pro akeholders - 


iv. Managing the project team 
v. Managing:the project risk 


N 
ing the project schedule 


ing the project conflicts 


>= 2 System Development Life Cycle 
. c. System Analyst 

mi A systems analyst is a professional in the field of software development that studies the 
problems, plans solutions for them, recommends software systems, and coordinates 
development to meet business or other requirements. System analyst has expertise in a variety 
of programming languages, operating systems, and computer hardware platforms. The general 
roles and responsibilities of an analyst are defined below. 


i. Plan a system flow. 


ii. Interact with customers to learn and document requirements that are then used to 
produce business requirements documents. 


iii. Define technical requirements. 

iv. Interact with designers to understand software limitations. 
v. Help programmers during system development phase. 
vi. Manage system testing. 

vii. Document requirements and contribute to user manuals. 


d. Programmer 


A programmer is a technical person.that writes computer programs in computer 
programming languages to develop software’ A programmer writes, tests, debugs, and 
maintains the detailed instructions that aré.executed by the computer to perform their functions. 


The responsibilities of a programmer includes: 
i. Writing, testing, and maintaining the instructions of computer programs. 
ii. Updating, modifying and expanding existing programs. 
iii. Testing the code by. running to ensure its correctness. 
iv. Preparing graphs, tables and analytical data displays which show the progress of a 
computer program. 
e. Software Tester 
A Eoftware tester is a computer programmer having specialty in testing the computer 


programs using different testing techniques. Software tester is responsible for understanding 
requirements, creating test scenarios, test scripts, preparing test data, executing test scripts and 


reporting defects and reporting results. 


— 


Teacher :Poin 


ould give some home assignments to the students at the end of the chapter. 
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=| Key Points: 


* The Systems Development Life Cycle (SDLC), is the prooéss of creating or altering 
information systems, and the models and methodologies that experts use to develop these 
systems. 


The term ‘System’ is a Greek word meaning to “place together." It can be defined as a set 


of interrelated components having a clearly defined boundary that work together to achieve 


a common set of objectives. 


— The basic purpose of System developmenilife cycle is to develop a system in a systematic 


way in the perfect manner. 
A systems development life cycle (SDLC) has three primary objectives: ensure that high 


quality systems are delivered, provide strong management controls over the projects, and 1 


maximize the productivity. 


. Stakeholders of SDLC those entities or groups which are either within the organization 
-or outside of the orga ion that sponsor, plan, develop or use a project. 


The OMM p se f SDLC determines the objective of the project and considers the 
'equi uce the product. 


Jy, in SDLC, is used to assess the strengths and weaknesses of a proposed | 


CS 


ping a system in its proper working condition is called enance. 


ment by the managers and executives in acco e with certain standard 


st manager is a professional responsible for planning, execution, and closing of any 


t' is the organization, coordination and Ee thé'activities of a software 


s analyst is a professional in the field of software development that studies the 
E solutions for them, recaagends software systems, and coordinates 


£ 


rammer is a technical persor that writes computer programs in computer 
ming languages to T 


programmer having specialty in testing the computer 
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1 pix 
ns wer for the following MCQs. 
system development life cycle is: 

b) Design 
d) Development and Documentation 


cess or set of steps that needs to be followed to develop an informatior 


e 


zal cycle b) Design cycle a 

m specifications d) System development life. > 

nents, upgradation and bugs fixation are done during,the” step in 
tenance and Evaluation b) Problem Identifiation 


d) Developmentand Documentation 
determines whether the project should go forward. 
b) Problem identification 
n evaluation d), Bhogram specification 
spend most of their time i | beginning stages of the SDLC, talking with end- 
ering requirements, documenting systems and proposing solutions. 
ect managers SS b) System analysts 
vork engineers SS d) Database administrators 
having a ive or negative influence in the project completion are known as. 


b) Stake supervisors 


... d) None of the above 
ce is performed in response to 
b) Hardware and software changes 


Tm d) User's requests for additional features 
of the following questions. 


A 


development life cycle is important for the development of software? 
e stakeholders of SDLC? Describe their responsibilities. S 
E. "M S» 
feasibility study? Explain its different types. NS 
he purpose of Requirement Engineering phase? in its various steps in 
ch personnel are involved in SDLC? Explain rape briefly. 
| Lab Activities: ’ AS 


e a chart to show all the phases of spe" 


OBJECT ORIENTED 
ee MING IN C++ 


an S 


* Define program 
— e Define header file and reserved words 
* Describe the structure of C++ program 
: * Know the use of statement terminator 
æ Explain the purpose of comments and their syntax 
® Explain the difference between constant affd variable 
e Explain the rules for specifying variabletaames 
* Know data types used in C++ 
* Define constant qualifier — cong 
* Explain the process of Ki and initializing variables 
œ Use type casting 
. Explain the use of "m 
Explain the use statement 
Defi ts() and puts() functions 
i sequence 
Jse p sequence in programs 


riente d Programming in C++ 


3.1 INTRODUCTION 


C++ is a general purpose programming language that supports various computer 
pro Jr amming models such as object-oriented programming (oops) and generic programming. It 
was created by Bjarne Stroustrup in early 1980s at Bell Laboratories. Its main purpose was to 
make writing good programs easier and more pleasant for the individual programmer. 


C++ supports modern programming techniques. It is commonly used for developing high 
performance commercial software, games and graphics related programs. 


3.1.1 COMPUTER PROGRAM 


A computer program is a set of instructions that performs a specific taskîwhen executed 
by a computer. It tells the computer what to do. Everything a computer.does is controlled by 
computer program. For example, Microsoft Word is a program that allows computer users to 
create documents and Skype is a program used to make calls free-of charge to other people 
who are on Skype. Generally, programs are written in English oriented high level languages 

| such as Visual Basic, Pascal, Java, C++, etc. A computer can-only understand instruction in 
machine language which consists of 0s and 1s. Thereforé;;à program written in a high level 
language must be translated into machine language before execution. This task is achieved by 
| software known as compiler. A program written in athigh language is called source code and 
| its equivalent program in machine language is calledvobject code. 


| 3.1.2 HEADER FILE AND RESERVED*\WORDS 


| Header File 


The C++ contains many headet files. Header files contain information that is required by 
the program in which these are used? It has .h extension. Some examples of header files are 
jostream.h, conio.h and math.h« These files are included in the standard library of C++ compiler. 


Preprocessor directive is\uSed to include a header file at the beginning of program. 
Preprocessor directive is not a normal program instruction to be executed by the CPU. It is a 
code for the compilenfo include a header file. 


The syntax of pr essor directive to include a header file in a program is: 
# include «name of header file> 


It begins with a # sign, followed by the word inc/ude and then the name of header file is 
written within angled brackets. 


- i 


For example, to include the header file jostream.h in a program, the code is 


| . include <iostream.h> 


| 1 z 
| Teacher Point 
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E!" > Object Oriented Programming) 
line is to copy all the contents of iostream.h header file into the pre 
E. use. Almost all the C++ programs perform input/output operat 
ily this header file is included in the programs. 


| #incdlude <math.h> 
"es The math.h header file contains code for performing mathematical functions suet 
ding the square root of a number. He 
of me 

hen 
hat c 


our 


Reserved Words 
"E Reserved words are special words which are reserved by a programming language fo 
pecific purpose in program. These cannot be used as a variable names, Some Me 
1 ‘reserved words of C++ are if, void, break, while, case and char. All th&:reserved words a 
Written in lower-case letters. There are about 80 reserved words in C** but this may al 
- . depending on the version being used. 
The reserved words of C++ are: 


| and and eq asm auto bitand 
bitor bool break case catch 
char class const gOnst cast continue 
default delete do double dynamic cast Hincl 
else enum explicit export extern 
i false Toat fof friend goto mái 
i if inline int long mutable or pe 
7 namespace new “not not_eq operator val 
or or_eq private protected public 


register reinterpret cast return short signed j 
aot : « ; ain(, 
static a static_cast struct switch 
å tempat ' $ atte! 
p pe th throw true try 
| | Qu. typename union unsigned eom 
«€ rtual void volatile wchar t 
xor eq 
OF C++ PROGRAM 


as the following structure. 
essor directives 


s executed by the CPU. There is no restriction on the number of statement 
en in the body of main() function. 

the structure of program, consider the following program. S 

de <iostream.h> Re) 


This i is the first line of the program andá E preprocessor directive. This program prints 
iessage on the screen. Therefore, os d I header file is included which contains the code 


| | for ing input/output Batons. AS 
| Saidani) ^ ON 

| . This line identifies the 
) function. If a progra 
ii E Be 


Son ction of the C++ program. All C++ programs must have 
sists of more than one function, the location of main() does not 


ain() function is always executed first. 


“TERMINATOR (;) 
is a ene" terminator. It marks the end of a statement. Alt 


4s 


Sec in the previous program, notice that ionda E 


f » 
Sa 


ve syntax error number and also the message that 
ssage may vary depending on the compiler used. 

+ PROGRAM 

mming languages allow comments in programs. Comments are explanat 
the reader in understanding source code. Comments can be entered ate 
m. Comments are ignored during program execution which means the ? 


le Ys. 

tE . O 
| two types of comments in C++. These are single-line commeria and 2 
Jine Comments (/) x , 
e-line comments start with // (double slash) and continue until end of the line. ^ 
ing program demonstrates the use of single-line comments; ) 

iis is a very simple C++ program. ad 

ANY 

3 Dustream.h» s Ww i ; 
cout<<" information Technology”; // It paints A message on the screen. f 


line Comments (/* and */) SS 
ype of comment is used fo Wing multiple line comments in a program. The /* is 
ning of comments ends it. 

am demonstra e use of multiple-line comments. 


s C++ f wi 


né tio n Technology”; 
ts can also be used to enter comments on a single line as showr 


Á 
? 
= Vengi 


A mo 


3.2 C++ CONSTANTS AND VARIABLES 


ae, Saristants and variables are used in programs to perform calculations of various types. 
Therefore, it is important to understand how they are used in computer programs. | 


3.2.1 CONSTANTS AND VARIABLES 
Constant 


In computer programming, a constant is a value that does not change during execution 


of program. A constant can be a number, a character or a character string. A character string is 
a sequence of any number of characters. 


Some examples of constants are 42, 7.25, 's' and "Computer" respectively. In C++, a 
single character constant is written within single quotes and a string constant within double 
quotes. 


Variable 
A variable is a name of memory location where data is Stored. Variables are used in 


computer programs to store values of different data types. The data stored in a variable may 
change during program execution 


ESSRBULES FOR SPECIFYING VARIASG LENIMES 
The following are the rules for naming a variable. 
i The first character of a variable name.must be alphabet or underscore. 
ii. The characters allowed in a variable name are: 
- Underscore ( ) 
- Digits (0 to 9) 
- Upper-case letters (A.to Z) 
- Lower-case letters-(a to z) 
An upper-case. Jétter is considered different from a lower-case letter. For example, the 


variable SUM'IS different from Sum or sum. The underscore is generally used to improve 
readabili r example, the variable overtime may also be written as over. time. 


ili. Special symbols such as $, @, %, #, etc. are not allowed. 
iv. Blank space or comma is not allowed. 
v. Reserved words of C++ are not allowed to be used as a variable name. 
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C++ DATA TYPES | 
Data types are declarations of variables for storing various types of data. Data types a 
different storage capacities. In C++ programs data type of a variable must be defined 


b assigning it a value. 


r 
The data types used in C++ programming are integer, floating-point, double precision b^ 
character. a 
un Itt 
It is a data type that is used to define numeric variables to store whole numbers, Such a k 
79, 0, 367, *2081, etc. Integers represent values that are counted, such as number of students 
ina class. The short form of integer is int. Numbers that have fractional part, such as, 3.84 cann Fc 


be stored in an integer variable. 


The following table shows the integer types, the number of bytes it takes In memory tg 
store the value and the range of numbers it can store. It is for 32-bit word si TI 
Integer xil 3 
int 4 bytes -2147483648 19 2947483647 
unsigned int 4 bytes 0 to 4294967255 bi 
d 
short int 2 bytes 327681932767 a 
unsigned short int 2 bytes 0 t0065535 T 
long int 4 bytes 2147483648 to 2147483647 
unsigned long int 4 bytes 0 to 4294967295 
Floating-point 
Itis a data type that is used to defingarlables that can store numbers that have fractional 
part such as 3.75, -2.1, 388.80. etc. ThgSe'numbers are also known as real numbers. The short ! 
form of floating-point is float. 
The following table shows the Woating-point types, the number of bytes it takes in memory 
to store the value and the rangåðPreal numbers it can store. 
| Ax 


float hd bytes -3.48 to 3.438. (with 6 digits of precision) 


double 8 bytes -1.7778 to 1.7398 (with 15 digits of precision) 


The floattype variables might occupy different numbe 
be different depending on the computer and the com 
Character 


r of bytes and their range might also 
piler being used. 


| Itis a data type that is used to define variables that can store only a single character. One 
byte of memory is set aside in memory to store a single character. The short form of character] 
is char. A variable of type 


, an upper-case letter, a digit or 4 
tored in a variable of type char are 
le quotation marks. 


| char can store a lower-case letter 
Special character. Some examples of characters that can be = 


‘a’, ‘+’, '%’ and ‘5’. Note that characters are written within sing 


const float LENGTH = 7.5; Se 
e vae of type const are generally written in upper-case letters. n 
IBVARIABLE DECLERATION AND INITIALIZATION KY 


f p In C++, all the variables that are going to be used in a vagin must be declared before 


Bue. . Declaring a variable means specifying the data type of ble. It allows the compiler to 
how many bytes should be set aside in memory arabe of value that is going to be 


assigned to the variable in the program. ANS 
The following are some examples of declaring vari h 


int x,y, Qu 
F. p float length,breadth,sum: w 
QA 
char ch; 
ad A Here the variables, x, y and E as of type int, length and breadth as of type 
- float and ch as of type char. 
A variable may be S the beginning of a program when it is declared. Initializing 
ib nitial value. 


e means assignin 
Ye following T examples of initializing variables in declaration statements. 


om i nt x=4.95, ra dei 
float leng ths fe 5,breadth=15.25,sum=0.0; 


Y declaration statement, the variable x is initialized to integer constant 4 and x. 
ate initializes length to 12.5, breadth to 15.25 and sum to 0.0. p st 


on is performed, the result will also become an integer 
[ T^ floating-point value 2.0 and assigned to the variable q. 


integer constants are converted to floating-point constant (14.0 c 
using floating-point mathematics. In this case, the result produce 


it typ e casting, a special operator is used to convert one data qb another. 
neral form for conversion is AN 


ression o> 


ssion can be an arithmetic expression or a angi his is explained by the 
S8 


ppose, a and b are variables of type int and q is atlype float. The integer value 15 is 
La and 6 in b and the following division is to be pre 


ES | division is performed, integer matk N) be used and the result produced will be 
3e assigned to the variable q. 


correct result, type 5. REN be used to convert at least one of the 
e float as shown below. ^ 

ine value store S, be converted to type float and then the division will be 
floating-poin will be used and the correct result 2.5 will be produced which 


pe can also be used to convert a floating-point value stored in a floating- 
Jer type by truncating the fractional part of the number. 


SS  33INPUT/OUTPUT HANDLING 
er programming, providing data into a program from outside source is knowr 
to display some data on screen or save in a file on a storage device. 


is performed by using streams. A stream is a sequence of di 
m. The cin and cout are the standard statem Mis 
| O operations. Therefore, it must be ir In 


1e 


‘i ra ! se vi man operator on its right side which is two le 
ah eing ES string or a variable. The insertion operator displa: 
tard E i e value stored in the variable on the screen. It direc 
evice which is monitor. Note that the statement ends ks 
operator may be used more than once in a single yr 


ogram demonstrates the use of cout statement. ee 
ons 


2 <iostream.h> // this header file is used for VO 


SS 


"cout««"The value stored in a is "<<a;  ,** 


it of the program will be 


e value stored in a is 12 


first output statement will 
The output of the two cou 


HE cin STATEMENTS” 
tement is used t data from the keyboard and assign it to one or more variables. 


1 is used with the extraction operator on the right side which is two — 
j by a variable. When this input statement is executed, it causes the 
er to input data. The data entered by the user is assigned to the 


$ 


J 


UE 
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cout««"Enter an integer:"; 


cin>>n; 
cout<<The number you typed is <<n: . om 
} The 
When this program is executed, the first cout statement prompts the user to enter an 
integer. The cin statement causes the typed number to be assigned to variable n. The last fun 
statement prints the number stored in n on the screen. dis 
The execution of program is shown below. 
Enter an integer:7 " 
The number you typed is 7 S 
More than one extraction operator can be used in a single cin staterment to input more th 
than one data values as shown below. | sr 


cin>>a>>b; 
The values for variables a and b should be input with space between them. 
3.3.3 THE getch(), getche(), gets() and puts() FUNGNONS 
These three functions are also used for handling !/O operations: 
The getch() Fun 
in some situations in programming, it is requiredyto read a single character the instant it 4  - 
is typed without waiting for Enter key to be pressed. For example, in a game we might want an 


object to move each time we press one of thé.arrow keys. It would be awkward to press the 
Enter key each time we pressed an arrow key: 


The getch() function is used for.this. purpose. The get means it gets something from an 
input device and ch means it gets: character. This function uses the conio.h header file. 
Therefore, it must be included in the program. 

The following program.demonstrates the use of getch() function to read a character from 
the keyboard and displays:it,on the screen. 


#include<iostream.h> 


#include<conio.h> // this header file is used tor consol out/output 

void main() 

( x | 
char ch; | 
cout««"Enter a character:”; | 
ch=getch; 


cout<<The character you typed is <<ch; 


} 


The execution of the program is shown below with the input character a. 
Enter a character: 


=~ 3 Object Oriented Programming in C++ 
The character you typed is a 
Note that, when this function is used, the input character a is read and stored in variable 
ch but it is not displayed on the screen. 
The getche() Function 
If the user wants the typed character to be displayed on the screen then another similar 


function getche() is to be used. In this function the letter e is added which means to echo or. 
display the input character on the screen. 


When executing a program, some C++ compilers display the output for a very short time 
and immediately returns to the editing window. The user is not able to see the program output. 
Therefore, very often, getch() function is used at the end of the program so thatthe user is able 
to see the program output and has to enter any character to return to the,6aiting window: Since 
the character entered is not used in program, there is no need to storé' itin a variable. This is 
shown below. 


#include<iostream.h> 
#include<conio.h> 
void main() 
{ 
char ch; 
cout<<“Enter a character:"; 
ch=getche(); 
cout««The character you typed is ««ch; 
) 
The execution of the program is shown below with the input character 'h'. 
Enter a character: 
| The character you typed is h 
Note that, when this function is used, the input character 'h' is read and stored in variable 
ch and displayed on the screen. 
The gets() and putst) Functions 
These fictions are used to handle input/output of character strings. The gets() function 
is used to input a string from the keyboard and the puts() is used to display it on the screen. In 
C++ strings are handled as arrays. These functions will be explained i in Chapter 5 in which arrays 
are discussed. 


3.3.4 THE ESCAPE SEQUENCE 
Escape sequences are special characters used to -— the output look on output 
n paas. These characters are usually not printed. These are used inside the output statement. 


— 


An escape sequence begins with a backslash (Y) followed by a code character. These are 

sequences because the backslash causes an 'escape' from the normal way 

re interpreted in C++ programming language. Escape sequences are. used for 
: Fa ec. 


LJ 
ME p 
phe y. 
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3.3.5 CO MONLY USED ESCAPE SEQUENCES 
| Fe apquencos are la, b, \n, V, V, X Vand V 


There are many versions of"; 
Windows operating system."; | 
above two statements are executed, the output will appear on a single line as 
re many versions of Windows operating system. Nx 
s desired to display the output in two lines then |n escape seq Jüe 
ays to move cursor to the beginning of next line. 
it<< ^nThere are many versions of"; 
<< ^nWindows operating system."; 
utput can also be obtained by the following.two statements. 
< “\nThere are many versions ofin”; 
< "Windows operating system. "; 
‘statement can also be used. 
^nThere are many versions cee dows operating system ee 


language 
pe sequences is given in the following table with their meanings. 


“Produces alert (beep) sound 
E Moves cursor backward Br one postion 


‘int x,y,z,sum, prod; 
í 'cout««^nEnter first number:"; SS 


» cin>>x; S 
cout««^nEnter second number:"; SS 


. cin>>y; 
cout««^nEnter third number:"; 


cin>>z; 

; sum=xty+zZ; 

prod=x*y*z; 
cout<<"\nSum="<<su 


& program is shown below. 
mber:3 


e. Object Oriented Programming in C+, 
#include<iostream.h> 
#include<conio.h> 
void main() 
{ 
float base ,height,area; 
cout<< “\nEnter the base:”; 
cin»»base; 
cout«« ^nEnter the height:"; 
cin>>height; 
area=(base*height)/2; 
cout<< “\nThe area of triangle is "««area; 
getch(); 


9$; 


variables base and height. The execution of program is shoWnJjs below. 
Enter the base:4.5; 
Enter the-height 6.2; 

- —. The area of triangle is 13.95 

3.3.7 THE MANIPULATORS endl AND'setw 


A manipulator is a command in C4 €'that is used for formatted output. It modifies the 
output in various ways. There are Manysmanipulators available in C++. The most commonly 
used manipulators are end! and sétw. The jomanip.h header file should be included when 
manipulators are used in a progtam. Only the endl manipulator can be used without using 
iomanip.h file. 

The end! Mgnipulator 

000 COPS Nes the same function as the \n escape sequence. It causes a 
linefeed in the coutggtallement so that the subsequent text is displayed on the next line 
The following pudgiam demonstrates the use of end/ manipulator. 

#inclu < stream h> 


#include<conio.h> 


#include<iomanip.h> // this header file is used for manipulators 
void main() 


" C 
cout<< ^n| am a Student." ««engdl: 
cout<< "I was born in 2001.”: 


In this program, two separate input statements are used for reading the values for 3 


am a student.”<<endl<< “I was born in 2001.” 
pulator 


] main() 


yrice1 -8540 pricagéS prico3=27800 


| cout«« “Product Sy “<<setw(10)<< "Price"««endl; 
cout<< “Har disk “<<setw(10)<<price1<<endl; 
ut VN *««setw(10)««price2««endl; 

<< Somputer “<<setw(10)<<price3<<endl; 


ne values following the setw manipulator within a field width of 1 


tL 


price 1=8540, price2=325, price3=27 800; 
cout<< “Product "e«setw(10)««"Price"««endl 
Ss “Hard disk “<<setw(10)<<price1<<endl 
<< “Mouse -= *e«setw(10)««price2««endl 
«« "Computer "««setw(10)««price3««endl; 


n0; 


Price Ad 
8540 QY 
d 


325 A 


So 
i 
27800 S 


ily used header files dre listed in the following table with their purpose. 


k 


Header file rirpose | Y cree 1 
amm A Provides basic Input/oupu s such as cin and 
cout. 
Stands for console input/output. It manages input/output 
| on console based applications. Console applications 


take input from keyboard and display output on monitor. 


P ovides several functions to manipulate strings such m 


“mp are string), st » 


JG 


F OPERATORS 


OMM ator SS 
ment operator is equal sign (=). It is used Nn value of an expression to a 
is the general form RS 


ariable = expression; . 
; prn may be a constant, a f variable to which a value has previously 


y S 
S statement i is exec SS values stored in variables x and y will be added and 
n T am Z 
S. to perform arithmetic operations that include addition, 
division and to find the remainder of integer division. 
afithmetic operators used in C++ programming are described with their 
iven below. 
. . Operatio TE EA 
Addition 
| Subtraction 


will give the result 2 which will be assigned to 


E 3 Object Oriented Programming in Gy, 
the variable a because 6 will divide 20 by 3 with 


remainder of 2. Exam 
Some more examples of modulo operator are given below. 
13964 will give the result 1 
15964 X willgive the result 3 
10 96 5 will give the result 0 and \ 
4%5 will give the result 4 M. 
Arithmetic Assignment Operators 
In addition to equal (=) assignment operator, there are a number of assignment operators 
unique to C++ which are known as arithmetic assignment operators These include +=, - =, "= will: 


/= and %=. 


Suppose op represents an arithmetic operator. Then, the arithmetic. assignment operator 
has the following general form to assign value of af éxpression to a variable. will 
variable op = expression; 
For example: 
a*-b; 
It is equivalent to: 
a=atb; 
The effect is exactly the same but the expression is¢n@ré compact. The arithmetic assignment 
operators are described in the following table. 


Lm 


The increment operator is ++ and it is used to add one to the value stored in a variable. 
The decrement operator is -- and it subtracts one from the value stored in a variable. The | 
purpose of using these operators is simply to shorten the expression. 


ih, 


i ow 
bi rc -— a 
Adds the right side operand: tO. the left side 
operand and assigns the résult to the left side 
operand 
Subtracts the right sid@ operand from the left 
side operand andassigns the result to the left 
side operand 
Multiplies the'right side operand with the left 
side operandand assigns the result to the left 
side opérand 
Divides the left side operand by the right side 
operand and assigns the result to the left side 
“operand 
Takes modulus and assigns the result to the 
left side operand 


yrereent and Decrement Operators 


4b 
The 
Exi 
w 

at-b 

It is equivalent to a=a+b 

k--n 

It is equivalent to k=k-n 

prod*=n 

It is equivalent to prod=prod*n 

n/zm 

aada ^ 0 

tis equivalent to n=n/m 

x%=y 

It is equivalent to X=x%y E 


Examples: 

++x and x** are both equivalent to x=x+1 

--x and x- - are both equivalent to =x- 1 

When increment or decrement operator is written before the variable, it is known as prefix 
and when it is written after the variable, it is known as postfix. 

In certain situations, ++x and x++ have different effect. This is because ++x increments x 
before using its value whereas x++ increments x after its value is used. 

As an example, suppose x has the value 3. The statement 

y= ++x; 
| . will first increment x and then assigns the value 4 to y. But the statement 


y = Xt++; 


will first assign the value 3 to y and then increments x to 4. In both cases is assigned the value 
4 but y is assigned different value. 


The same rule applies to - -x and x- - as well. 
Example of prefix increment: 
#include<iostream.h> 
#include<conio.h> 
void main() 
{ 
int x,y; 
y=10; 
xX=++y; 
cout<<"x: "<<x; 
| cout<<"y: "««y; 
| getch(); 
} NC 
Output: D 
x: 11 
y: 11 
Example of postfix increment: 


#include<iostream.h> 
#include<conio.h> 
void main() 


onal operators are used to compare two valu the same type. These operato 
»Ipful in computer programming when a flow rogram is based on a condition. 
of a relational expression, the result produ is True or False. 


En of relational operators are avad ir in C++ language. These are described i 


\ S d 


a 2 ; a--b 


qual to ni=m 
ess than a<b+c 


greater than z»y 


less than or equal to Z<=(x+y)/2 


greater than or equal to f>=a+12 


AH MADKHAN 


E. ih to 10. | 
guage true is represented by the integer 1 and false is represented by thi 


ca operators are used in programming when it is required to take some action based 
in one condition. When two or more conditions are ome lled compound 


SS 


&& AND 
SS 


* Logical AND (&&) Operator Sd 

Itis used to form compound coca Which two relational expressions are evaluated. 
at e other to the right of the operator. If both of the 

e then the compound condition is considered true 


expressions (conditions) are-t 
it is false. o | 
The following is a compie condition that uses the && operator. 
10) 4SN 

l'condition is evaluated, it will produce the result true if x is greater 
Ss less than or equal to 10. In other words, the result will be true if both 
| is x is in between 1 and 10 otherwise it will be false. 

> compound condition will check whether the character stored in character 
wercase letter or not. 


l Po 
@, Object Oriented Pri 
e Logical OR (||) Operator 
Logical OR operator is also used to form a compound condition. Just like the logical AND 
operator, one relational expression is to the left and the other to the right of the OR operator. 


The compound condition is true if either of the conditions is true or both are true. It is considered 
false only if both of the conditions are false. 


The following is an example of compound condition that uses || operator. 

(x>y) || (z==8) 

This compound condition will produce the result true, if one of the conditions is true, that 
is, if x is greater than y or zis equal to 8. The result will only be false when both of the conditions 
are false, that is, x is not greater than y and zis not equal to 8. 


The following truth table shows all the possible results of OR (||) logical, operator for two 
expressions. 


False False False 
False True True 
True False True 
True True True 


Logical NOT (!) Operator 


The logical NOT operator is used with a single:expression (condition) and evaluates to 
true if the expression is false and vice versa. In.óther words, it reverses the result of a single 
expression. 

For example, the expression 

!(z«10) 
will be true if z is not less than 10. In. other words, the condition will be true if z is greater than or 
equal to 10. Some programmers. may prefer to write the above expression as given below which 
is easy to understand and has:the same effect. 

(z>=10) 


The following truth dable shows all the possible results of NOT (!) logical operator for one 
expression. 


False True 
True False 
Ternary Operator (? :) / Conditional Operator 


The ? : operator is known as ternary or conditional operator. It returns one of two values 
depending on the result of a condition. Therefore, it is also known as conditional operator. It is 


very useful in situation where the programmer needs to choose one of two options depending 
on a single condition. 


€ = is executed, the condition x>y is evaluated. If the result is true then the 
lus ed E) we the value x-y is evaluated. It allows to execute different code 


ide<iostream.h> S 
clude<conio.h> SS 
oid main() 


t S 


= x=15; y=10; SS 
- k=(x>y)? x + y: x- y; v 


d 


| cout«« “The value of k is S I; 
. 


x s greater T the condition (x>y) is true and k will be assigned the 


ive pear be 


5 
Falso allows to output text as shown below. 
greater than y": cout«« "x is smaller than y"; 


following program. 


cout«« “x is smaller than y"««endl; 
getch(); 


} 


In this program the value of x is smaller than y. Therefore, the condition (x>y) is false and the 
second output statement will be executed. | 


The output of the program will be 
x is smaller than y 


3.4.2 UNARY, BINARY AND TERNARY OPERATORS 

There are three types of operators in C++ which are unary, binary and ternary 
operators. 

The operator that works on a single operand is known as unamy operators. Unary 
operators are -, ++, -- and the logical operator !. 

Some examples of unary operators are 

a- -b; 


--X 
The operators that work on two operands are known as binary operators. Binary operators are - 
, +, *,/, % and logical operators && and ||. 
Some examples of binary operators are 
a-b*c; 
z=x*y; 
k=d%e; 
The conditional operatot(?:) is known as ternary operator since it has three parts. These 
three parts are a conditionand two expressions. The condition is evaluated and based on its 
result one of the two expfessions is executed. 


3.4.3 ORDER QEPRECEDENCE OF OPERATORS 


Precedence of operators describes the rules according to which operations are 


to be performed in an expression. 


In the following table, the operator that has the highest precedence is written at the top 
and the one with the lowest precedence is written at the bottom. 


Multiplication, Division and Remainder 
per Addition and Subtraction 
Relational Operators 


pts " tiat | 


os, +=, -= Assignment Operators 


operator has higher precedence than the addition operator S thus will be 


by operator precedence. 


ple, in the above example, if itis required to perform s pt multiplication then 
es can be used as shown below. 


Nhen two operators of same precedence occur " then they are evaluated 


theses are used in expression to change the order of qi of operators 


| onal and logical operators, the arithmetic 
s are evaluated first, relational opera xt and logical are evaluated last. Assignment 


are always applied at the end. e; 


PRESSIONS IN C++ 
S 


| expression is a combin of constants, variables and operators. Constants and 
are operands and op tell the computer what types of action to perform on the 
S expressions in C++. These are arithmetic, relational and 
ion. 


hat contains constants, variables and arithmetic operators is called 


n the expression 


, 


r 


- and * are eiii operators. When this dide is Mie 


| cy2 

n that contains a relational operator to compare values of same type is called 

€ ssion. Relational expressions are used in programming to create conditions 

on which computer takes different path during program execution. | 

An expression that combines two or more conditions using logical operators, && or || is 

. called compound expression. 

| . The following is an example of compound expression. 

z 2 ((ch>='a’)&&(ch<='z’))||((ch>='A’)&&(ch<='Z’)) | 

" | iN The first compound condition ((ch>='a’)&&(ch<='2’)) checks whether th character stored 

in variable ch is a lower-case letter or not and the seconds cine condition — 

((ch>="A’)&&(ch<="'Z’)) checks whether it is an upper-case letter or f one of the two - 
compound conditions is true, the compound expression will be true be e the two compound - 
conditions are combined with an || (OR) operator. aw | 


i o) 


ca Key Points 


mputer program is a set of instructions to perform a specific task. 

files contain information that is required by the program in which they are used, It 
as „h extension. « 

ed words are special words which are reserved by a programming language for © 


ant t rminator. It marks the end of a statement. All the C++ — 
nicolon. 


atements that help the reader in understanding source code. 


(=). It is used to assign value of an expression to 


ion. 


or b a combination of constants, variables and operators. - 
e s are ‘Operands and operators tell the computer what types of action ide ei 


nV , m that combines two or more conditions using logical operators, && or || is called - 
compound expression. 


—. Q1.Select the best answer for the following MCQs. . S 
i. Which of the following is ignored during program execution? SS 


a) Reserved word b) Constant 
c) Comment d) const quafi 
ii. What is the range of unsigned short integer? K A 
a) -2147483648 to 2147483647 b) 0,t64294967295 
c) -32768 to 32767 diio 65535 


ii. In C++ the expression sum=sum+n can-álsó be written as: 


a) sum+=n b). SUM=N++t» ¢% c)sum-*n d) n+=sum 
iv. Which of the following is equal to; Operator? 

a) += b) "x5 c) = d) =+ 
V. Which of the following is foSihmetic operator? 

a) && 7^ c) <= d) ++ 


operators is used to form compound condition? 


vi. Which of the following 

b) Assignment operator 

d) Logical operator 

of bytes reserved for a variable of data type ‘float’ is: 

| b)4 c)6 d)8 

Ho duced is moved to the next tabular position for printing data? 
y using re b) By using manipulator 

d) By using header file 


d) tot.al 
h) cout 
Etre examples with explanation. 
al and ie operators. 


0/4 is ¢ -Á to "««10.0/4; 
39537 is equal to "««(40/5953*7); 
slowing integer expressions. 


b) 4*5/10+8 C) vera 


T e) (20-2)/(643) f) 25% 
Em expressions that have integer and 
p 15/2+4.3 b) 10.0+15.0/2+4.3 


nu 
r E 12-20; 
3l-nurgdy um2; 
iJe total of "««num1«« “ and " 
1m2«« " is "««total««endl; 


i ea Wes : = endl; 


cout<< “The value of n is now "««n««endl; 
getch(); 


j answers of the following questions. $ 


i Defne prose and write the rules for specifying variable na 
ji. Why t an example of each type. 


iii. Define end! and setw manipulators and give an exa each. 
iv. What is meant by precedence of operators? Writ perators with the highest precedence 
—— atthe top and the lowest at the bottom. S 


CAT e 
ab Activities SS 


È m all the Example pragas given in the chapter. 
i p a program that r ur integers and prints their sum, product and average. 


ds length and breadth of a rectangle and prints its area. 

à atl at reads temperature in Fahrenheit and prints its equivalent temperature 
ng,the following formula. 

! ¢=5/9(f — 32) 


* Explain the use of following decision statements 
o ifstatement 
o if-else statement 
o else-if statement 
o switch statement 
e Know the concept of nested if 
e Use break statement and exit function 
* Explain the use of the following looping structures 
o forloop 
o While loop 
o dowhile loop 
e Use continue statement 
* Know the concept of nested loop 


INTRODUCTION 


Control structures “are a very important concept in computer programming. Control 
structures allow programmers to control the flow of program execution. Three types of control 
Structures are us programming, sequential, conditional and repetition structures. | 


Sequential structure refers to execution of instructions one by one in the sequence in which they 
appear in the program from top to bottom till the last instruction. 


Conditional Structure, also known as decision making structure, 
Instructions based on a condition. If a condition is met a specific set of i 


. otherwise control is transferred to some other part of the program. 


refers to execution of 
nstructions are executed 


ion structure, also known as loop, refers to execution of same set of instructions several 


its will learn the decision making and loop control structures available in C++ 
nt them in programs to solve various problems. 


Veena e. 45 . UNE AR 4 Ac noc SA ms c ol » - — 


amc 
" =e 


Programs are written to solve user 
programs depending on the nature of proble 
that are used in programming to make de 
statement or a set of statements based on 


problems. Various decisions have to be made in 
m. Decision making structures are control structures 
cisions. They allow programs to execute a specific 
one or more conditions. 


The decision making st 
EE semen. g statements available in C++ language are ff, if-else, else-if and 


4.1.1 IF STATEMENT 
The if statement is used to execute a block of statements based on a condition. 
The following is general form of if statement. 


if (condition) 


{ 
Block of statements 
} 
Explanation: 


e The condition is evaluated. 

e ifthe condition is true, the block of. statements within the braces, following the condition 
is executed. 

If the condition is false, thetblock of statements is skipped and control is transferred to the 
next statement after thé closing brace. 


e |fthere is a single.Statement to be executed then braces are not required. 


Program 1: The following program will re 

then it will print the sum and product of the two numbers. 
#include<iostream.h> 
#include<conio.h> 
void main() 


{ 


ad two numbers. If the first number is a positive number 


int x,y,sum, prod; 
cout««^nEnter first number:"; 


cin>>x; 


Pe oe uo o XN S. cem. uM S, 


a . 
unum "ssum «endi 


S 


1 


b" S i 
pr preg m prompts the user to enter two numbers which ed in variables x and 
Stm imber (x) la greater than zero then the sum and uet of the numbers ara 


led and stored in variables sum and prod and thali value printed 
lo m jis thé execution of the program SS 


| nter first numbers « 
Enter second number SS 


g Sum*7 
— an 
: The following program LE and prints the message "You have passed" if 
ater than or equal to 33 


<iostream> RS 


include conio SS 


r: «S 


e Pir tn marks: ^ 


m 
K 


/4 Control Structures Ll 
44.2 IF-ELSE STATEMENT | 
The if-else statem i i 

ent allows making decision between two courses of action based on a 


condition. 


| The following is the general form of if-else statement 


if (condition) 
{ 

Block of statements-1 // if the condition is true 
} 
else 
{ 

Block of statements-2 Il if the condition if false 
) 


Explanation: 
e The condition is evaluated. 
e |f the result of evaluation is true, the first block of statements-1 is executed, the second 
block of statements-2 is skipped and then controls transferred to the next statement. 


e Ifthe condition evaluates to false, the first bloek’of statements-1 is skipped and the second 
block of statements-2, following the keywórd*e/se is executed. 


e |fthere is a single statement to be executed whether the condition is true or false then 
braces are not required. 
Program 3: The following program redds à number and prints whether it is even or odd number. 
#include<iostream.h> 
#include<conio.h> 
void main() 
{ 
int n,r; 
coute<“\nEnter a number:"; 
cin>>n; 
r=n% 2; // find the remainder 
if (r == 0) 
cout<<n<< “ is even number’; 


else 
cout<<n<< “ is odd number’; 


getch(); 


$ 
S 


if statement i is used in situation where a decision ra made from several 


ed and control is transferred tc 
Me 
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= ree. COUCWWUSWPTMEM 
mn 2 20 


Im Sorisment. ' SM 
the conditions is true then the last block of statements following the a 
d. The else block is optional. 


le statement is to be executed instead of a block of statements then braces are 
quired. 


i 


e 
E S 
id main() S 


h X7 
int n; 
cout««^nEnter a number:"; 
cin>>n; 
if (n > 0) 


cout<<n<< " is positive number’: 
.. else if (n < 0) 
i cout<<n<< “ is negative number” 
else N 
| — cout<<n<< “ is equal to.Zero"; 
A 
getch(); 


rs | 
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#include<iostream.h> 
#include<conio.h> 
void main() 
E 
int marks; 
char grade; 
cout««^nEnter the marks (max 100):”; 
cin>>marks; 
if (marks >= 80) 
grade = ‘A’; 
else if (marks >=70) 
grade = ‘B’ 
else if (marks >=60) 
grade = 'C’; 
else if (marks >=50) 
grade = ‘D’; 


else 
) grade = ‘F’; 


cout«« ^in Your grade is <<grade; 


) getch(); 
} 


The following is the execution of the program. 
Enter the marks:74 
Your grade is B 


4.1.4. SWITCH STATEMENT 


The switch statementis a control statement that is used in programming when a single 
block of statements is to be selected among many choices. It is very similar to e/se-if statement. 


The following is the'general form of switch statement. 
switch (expression/variable) 


( 
case constant-1: . block of statements 
break; 
case constant-2: block of statements 
break; 


case constant-3: block of statements 
break; 


oe g that case is 
ited and control exits from the body of the switch statemen goes to the first 
ent following the end of the switch statement. 


one of the constant values after the case keyword ma SY the result of expression 
the value of variable then the block of statements d the keyword default is 


n n switch statement, it is allowed to use a m ithin the parenthesis instead of an 
expression based on which block of stateme a lowing a case can be executed. 


» The purpose of break statement is to exit; SS of the switch statement. 

n 6: The following program reads SS between 1 to 7 that represent a day of week 
ig from Monday. It prints the nam e day based on the value of day. 
lude«iostream.h» S 

ide<conio.h> 


r-case letter:"; 


AHMADKHAN) 034998 886 
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When this program is e ] 
id in the character Vale it prompts the user to enter a lower-case letter which is 
E vowel" is printed B dies the user enters a lower-case vowel, the message "You 
e the default message “You entered a consonant.” is printed. 

a’,‘e’,‘i’,‘o’,‘u’) using the switch statement. In the 


The program only checks for the vowels ( 
control goes right through one case to the 


absence of statements after the keyword case, the 
se below and this makes i 
ca kes it easy for several values of the switch variable to execute the same 


code. 


Enter a lower-case letter: g 


| You entered a consonant 
Comparison between Decisio i Structures 


if i — E used When a single block of statements is to be exectited if the condition is 
true. e condition is false then the block of statements is skipped andthe program execution 
continues from the statement after if block. 


if-else Statement: It is used when one block of statements is f0,be executed if the condition is 
true. If the condition is false then the block of statements following if are skipped and the other 
d block of statements following else is executed. It selects one block of statements from two 
T options. 
4 Else-if Statement: It selects a block of statements from multiple options. When it is executed, 
a block of statements is selected for execution based on a condition starting from the first 
| condition. If all the conditions are false then it executes the block of statements after else if it 
| exists otherwise program execution continues from the statement after if block. 
switch Statement: It is a multipleeselection statement that is similar to else-if statement. It is 
®based on the value of a variable or result of an expression. 


used to select a block of statement 
It compares the value of a vdtiable or the result of an expression that is within the parenthesis 


after the keyword switch, with values specified in each case. If there is a match, the block of 
statements following thaticase is executed. If there is no match, the default block of statements 
is executed if it exists otherwise the control is transferred to the statement after switch block. 


TWEEN IF-ELSE IF AND SWITCH STATEMENTS 


4.1.5 DIFFER CE BE 


d depend | Which statement will be executed is decided 


Which statement will be execute 
by user. 


upon the output of the relational expression 
inside if statement. 


Switch statement uses single expression for 


 Else-if statement uses multiple decision 
| ta multiple choices. 


- statements for multiple choices. 


Switch statement evaluates only character or 
integer value. 


Switch statement execute one case after 
another till a break statement is appeared or 


the end of switch statement is reached. Th 
| if statements is false, | If the condition inside switch statenten 
aise statement is executed. gh ihat instance 

STED IF STATEMENT Qy 1 
iment inside another if statement is rosis nested if statement. The C++ | 0 
t if, if-else, or else-if inside d if, if-else or else-if statement. 4 

lowing program demonstrates the use of nested if-else statement inside 

ment. | 

[ 


— #include<iostream.h> SS 
a #include<conio.h> 
void main() 


// outer if-else statement 
// nested if-else statement 


a s n - 4 i. Ped ^S à; . x 
i h | R Anian ic ! 10 enu 
ae ? marks er MEL e of C to 4 YS iu ^M MÀ 


‘passed or failed and p 
etm me de paw d ud Inval 


foes 


— 
da apa LE" 


B 


ot 
program when marks 
EA ma are in the range of 0 to 100. — 


" 
118 


eng is the execution of the program when marks are not in the a to 100. 
er the marks:113 


Invalid data SS 
© 
4.2 LOOPS OR REPETITION CONTR f STRUCTURE 
1 P loop is à control structure that repeatedly eS. sequence of statements until 


1is true. Loops are also called repetition contr ctures in C++. There are three types 
s in C++ which are for, while and do while. SS 
2.1 FOR LOOP SS 
"A for loop is used to execute one "a statements for a specific number of times. It is 
1 as counter loop. 
hi g is the general form o 
-for (initialization; NV \ 


N as loop counter or loop variable, is assigned an initial value in the 
Nipert ofthe loop. For example, a= or 50. 


Mur te ostii, | 
(Corsini pii 


Thi ts of an a ign sherbet 


eet Es d iet "—Q Nt 


SUPE: JA —- V rec 


i 


mes the output of statements | 


SN 
«WM 
NN 

` b." 

A 


gram is executed, the loop counter(k)iis initialized to 1. The loop condition 
it is true, the loop executes and displays the output of two statements 
rackets. The loop counteniSincremented by 1. The condition is checked 
| are again executed. Ba , the counter k is 
loop continues to exec k becomes 5, it 


t line. In this program k++ is used which is same 


The following pro 
on. gram us : 
nty (1357 9 11 13 45 TT " for loop to print all the positive odd numbers that are 


#include<iostream.h> visa single line. 
#include<conio.h> 
void main() 
{ 
int k; 
for (k=1;k<20;k=k+2:) 
cout<< k <<“ " 
getch(); a 


C th 
' 


) 


a The loop variable k is initialized to 1, condition is checked afd its value is printed. After 
printing the value of k, control is transferred to the increment paftof the loop. The value of k is 
incremented by 2 and then printed again. The process contiques as long k is less than 20. The 
loop contains a single statement so braces are not used, 


4.2.2 WHILE LOOP 


A while loop is a sentinel loop statementJn this loop the condition is checked at the 
beginning of the loop. The body of the loop executes as long as the condition remains true. The 
control can exit a loop in two ways, when the condition becomes false or using break statement. 


The following is the general formof while loop. 
while (condition) 


{ 
Block of statements 
} S 
Explanation: e 
e The cóndition which is a relational expression such as k«10, is evaluated. 


e ifthe condition evaluates to true, the block of statements within the braces is executed. 


ents, control is transferred back to the beginning of the loop 


* / execution of statem | 
E aluated. If it is true then the body of the loop is executed 


and the condition is again ev 
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; transferred to the next statement. i 
s of a single statement then braces are not required. . 


ram prints the sum of all the positive numbers up to 15 using a 


-"««sum;««endl; 


ble sum is initialize Ò and the loop variable k to 1. Each time the loop is 
2 of k is adde eum and it is incremented by 1. This process continues till 
true. W becomes 16, the loop terminates, 


is ga of the program. 


program uses while loop to repeatedly prompt the user to enter a 
The loop terminates when the user enters 0 and the program prints 
H1 " 
T ` W IL vu 
BM 5 d palais 


E 22 


gram, the condition n!=0 is true till the user enters 0. 


he following is the execution of the program. SS" 
Enter a number:3 S 
Enter a number (0 to quit):7 S | 


49 SS 
di Enter a number (0 to quit):10 
Enter a number (0 to quit):-8 S 
|| 64 


ln i 


imilar to while loop, except that the loop condition is checked at 
| e, the body of the loop is executed at least once. 


of a single statement then braces are not required. 


| prompts the user to enter two numbers and prints their - 
it asks the user whether he/she wants to continue printing 
xumbers. If the user wants to continue, he/she enters the character 


< “Product="<<prod<<en 


lon of the program. 
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ody state ! a. 
ko B ihe mens ni executes if the condition | The body statements execute at least once even if | 
the condition is false. 


There is semicolon at 
statement. 


em peek AND CONTINUE STATEMENTS 
The Break Staten S 
The EU statement has two usages. sS 


the post statement following the switch statement. The AM of break statement in a switch 
statement was demonstrated in the previous sections. © hà 


The break statement is also used to terminate’ a loop when it is encountered inside a loop 
and program execution continues from the DA Statement following the loop. 


Program 13: The following program ages the use of break statement inside a for loop. 
#include<iostream.h> Ss 
S 
#include<conio.h> © 
void main() 


E g 


OM — ) 


|. cout<<k<< " ”; 


eo nt-count* 1; 


E tra 


gum 
tatement is used inside a loop. When it is encountered, it transfers control 
he loop, slipping the remaining statements. 


Te > fc llo g program demonstrates the use of continue statement. It prints all the 
S than 15, skipping those that are greater than 5 and ghan 10 i.e. the 
8, and 9 are not printed. xD 
luc e«cc y.h» 


125 : &(n«10)) 


vei 


eet. // printing 


| continue; Il if n is Sas 5 and less than 10 then skip 


lue of n and continue the for loop 


S 
S 


L. É 


E^ ipminato a C++ program before its 
normal termination and 
othe Standard library header file stdlib.h. 


— 7 
E ut 


~ 


4 Control Structures 


. . Here, value is an integer valu —— 
U e 
»0" exits a program without M eoe or integer variable. It is known as exit code. The exit code 


"c. and exit "4" indi 
It helps the programmer in debugging the P ka 1" indicates that an error must have occurred. 
- Consider the following if-else Statement. 


if(n>0) 
cout<<n<< " is a positive number": 
else 
exit(0); A 


a In ES if-else Statement, the control function exit is used to@fminate the execution 
Se statement if the value of n is not greater than 0 and return to Operating system. 


— 4.2.7 NESTED LOOP 


q A loop inside another loop is known as nested loop. Thé C++ language allows to nest a 
for, while or do while loop inside another for, while or do wWhilé loop. 


Program 15: The following program demonstrates thé'use of nested for loop inside another for 
loop. 
#include<iostream.h> 
#include<conio.h> 


void main() 
{ 
int i,j; 
for(i=1 ;i<5;i++) J/ outer loop 
( d 
cout«« Sy // transfers printing to next line 
| for(j=1¢j<91;j++)  //inner loop 
ect 
) 
getch(); 
) 


In this program, / is the outer loop variable and j is the nested loop variable. When this 
iram is executed, the outer loop will execute till the value of / is less than 5 which means it 
»xecute 4 times. The variable / will be initialized to 1 and the statement cout««^* will 


TAA t 


THa | Po ini 
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à x 4 Control St 
sks (*) on a single 


transfer the control to next line. The nested loop will execute and print 10 asteri 


line as shown below. 


kkkkkkkkžk* 


ed loop will again print another line of | (0 


i i will be incremented by 1 and the nest anott | 
a Hence, this program will print 4 lines 0. 


10 asterisks. This process will continue till / is less than 5. 
of 10 asterisks. sf 
The following is the output of the program. 


kkkkkkkkkk 


Program 16: The following program demonstrates the use of nested for loop inside while loop 
for printing the following pattern. 


1 , 
do 

1023 
8234 

12345 | 


#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int n,k; 

n=1; 

while(n<=5) // outer loop 

{ 
cout«« ^n^ // transfers printing to next line 
for(k=1;k==n;k++) // inner loop 

otit<<k<< “ * 


getch(); 


| - 


and k is the loop variable of nested for loop. When 
do 1. The cout<< ^n"; statement instructs to start 


Key Points 


Decision making structures are control structures that are used in programming to make 


decisions. They allow programs to execute a specific statement or a set dfalatements based 
on one or more conditions 


e The /f statement is used to execute a block of statements based oma condition. 


e The if-else statement allows making decision between two,éourTses of action based on a 
condition. 


* The else-if statement is used in situation where a d@eision is to be made from several 
alternatives based on various conditions 

* The switch statement is a control statement thétds used in programming when a block of 
statements is to be selected among many choices 

+ Anjfstatement inside another if statementiSknown as nested if statement. 

* A loop is a control structure that repeatediy executes a sequence of statements until a 
condition is reached. 

* A for loop is used to execute on&obr more statements for a specific number of times. 

* A while loop is used whenth&'number of times the loop will execute may not be known in 
advance. 

* The do while loop issyéry similar to while loop, except that the loop condition is checked at 
the end of the loop. Pherefore, the body of the loop is executed at least once. 


Teen 

Q1.Select the best answer for the following MCQs. 

i. How is a single-statement for loop terminated? 

a) with a colon b) with a right brace 
C) with a right bracket d) with a semicolon 


a multiple-statement for loop terminated? 
b) with a right brace 


d) with a semicolon 


. Which of the following can be used to replace ternary operator? 
a) if statement b) if-else statement 
C) else-if statement d) switch statement 
. Which of the following can be used to replace switch statement? 
a) if-else statement b) break statement 
C) else-if statement d) while loop 
v. A while loop is more appropriate to use than a for loop when: 
a) the body of the loop is to be executed at least once 
b) the termination condition occurs unexpectedly 
c) the program executes at least once 
d) when the number of iterations are known in advance 
vi. In which situation a do while loop is more appropriate to use? 
a) when the body of the loop is to be executed at least once 
b) when the loop terminates unexpectedly 
c) when the program executes at least once 
d) when the number of loop iterations are known in:advance 
In which situation a for loop is more appropriate to'use? 
a) when the body of the loop is to be executed-at'least once 
b) when the loop terminates unexpectedly 
C) when the program executes at least orice 
d) when the number of loop iteratiohs are known in advance 


vii. 


vi 
statements? 
a) exit function b) continue statement 
b) break statement d) nested loop 
Q2. Write short an&wers of the following questions. 
i. Why control statements are used in C++ programs? 
ii. Differentiat be Ween if-else and else-if statements. 
iii. Differentiáte between for and while loop. 
iv. What is the usage of break and continue statements in C++ programs. 
v. What is the purpose of exit function? 
vi. What is nested loop? Give one example. 
vii. Write the following code using while loop. 
sum-0; 
for (k=20; k<100); k=k+2) 
sum=sum+k; 
cout<<"\nSum= "««sum; 


i.Which of the following transfers:contro! to the beginning of the loop, skipping the remaining 


t= "<<xty; 


A. 


e age- <<(x+y)/2; 


B Eun 
— kEk+?2; S 
a 7 TE : S 
x. What will be the output of the following code? SN 

int a,b,c; | SS 
a=0; b=1; c=2; S 
a-b*tc; So 
A b=++a; aS 
pen c=b++; 

$ 


cout<<a<<b<<c; 


structure? Explain all types of if statements with syntax and 


LJ 


decision control 


zy nq Gt ul 


e of switch statement with syntax and one example. 

e? Explain all types of [ong statements with s) 

ico. euo am&u mecum ON 

— 1r ong 
— Y 


Lead 
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1 2 reads an integer and prints whether it is odd or even number. 
| that reads three numbers and prints the largest one. 

! that reads a letter and prints whether it is a lowercase or uppercase letter. 

rogram that reads an integer and prints its multiplicative table up 0. 

- works in a firm as a programmer and is getting a monthly P e a program to 


basic pay as input through the keyboard and calculate his y. His net pay is to 
Iculated as given below. af SS 

net pay = basic pay + house rent 

eer gets his house rent based on his basic pay accordin@ys the scheme given below. 


Rasic Pay ouse Rent 


0% of Basic Pay 


35% of Basic Pay 
Basic Pay > 50000 « C5 409, of Basic Pay 
. Write a program to calculate the NeiPay of Sameer. 


program that will produce a of equivalent temperatures in both Fahrenheit and 
with an increment of 5 fr to 100 as given below. 


Ng C=2(F- -32) 
S Celsius 


9.90 


55 12.65 


100 37.40 


e sum of the following sequence using for loop. 
36 9t ot oe +: 60 


| : if M- iae =0 then there is only one real solutions. If it is grea 
n there are two real solutions and if it is less than zero then print the r 


"* 


F a After completing this lesson, you will 
cad be able to 


e Explain the concept of array 

e Know how array elements are arranged in memory 

e Explain the terms related with array 

e Explain how to define and initialize array 

e Explain how to access and write at an index in array 

e Explain how to traverse an array using all loop structures 
. 

. 

. 


Use the sizeof() function to find the size of array 

Explain the concept of two dimensional array 

Explain how to define and initialize two dimensional atray 

Explain how to access and write at an index in'twa dimensional array 
Explain what strings are 

Explain how to define string 

Explain the techniques of initializing string 

Explain the most commonly used string functions 


INTRODUCTION 


This unit describes.à new type of data structure known as array which provides a 
convenient way to manipulate a collection of same type of data. Array is very commonly used in 
computer programming as it provides simple solutions to many problems when working with long 
lists of same typé of data, such as numbers. For example, array can be used to sort a list of 
numbers or to find their total and average. 


5.1 INTRODUCTION TO ARRAYS 


Array allows programmer to use a single variable name to represent a collection of same 
type of data. This reduces the program size, provides an easy way of handling list of numbers 
or strings and makes computer programming task simple and easy. 


SIX \ nste ing six vari 
variable called marks that can dei ad of using six variables we can declare one array 


i Erin Fig.5-1. marks of six subjects. This array could be represented as 
T Array marks 


Fig.5-1 An array having six elements T 


Array consists of contiguous memory locatighs*and each cell represents an element of 
the array. In the array named marks, each element Of the array represents marks of a subject. ` 
The number within the square brackets is called-index and it is used to access a specific element 
of the array. The first element of the array'always has the index 0. Therefore, the index of the 
last element is one less than the size of the array. In the marks array, there are 6 elements so 
the indexes are from 0 to 5. Index ofarray is always an integer value. 


5.1.2 DECLARING AN ARRAY 
To declare an array.iR € *-*, the type of the elements, the name of array and the number 

of elements it is ak anii need to be mentioned in the declaration statement. 

The following is the general form of declaration of array. 
datatype name [arraysize]; 
Here, dafatype is a valid data type (such as integer, float, etc.), arrayname is the name of 
the array which is a valid variable name and arraysize is enclosed within square brackets and it 
ifies the number of elements that can be stored in the array. This type of array is known as 
one dimensional array. | 

For example, the following statement declares an array called marks of type integer that 
store marks of six subjects. 


LE 
"s! l 


integer arrays, a can store 10 values whereas b can store 15 


itialized in declaration statement. The following statement declares the — 
of size 6 and assigns marks to each element of the arae y 


|-(45, 67, 50, 79, 58, 36); «SS 


an array, it is not necessary to mention the array siz&*in the declaration 
> compiler can find out the array size by countin values in the curly 


» the above statement can also be written as 9 E © 

) e l a 

(45, 67, 50, 79, 58, 36); S E. 
b wv 


ual to the following six statements. 


" Total-"««total««e;dl; 5 | 
: "Average-"««avg««endl; 


NS 

g NA executed 5 times. In 
st number typed is stored in 
fo ‘loop adds all the numbers to 
is calculated by dividing the total 


owing is the execution of the program. S 


a number:8 S 
iter a number:13 NS 

a number:20 S 
a number:5 S 
a number:9 


win rogram reads ten integers and prints the biggest. 
am.h» 


«Cun 


nber is " ««max; 


to store the biggest number. 


vhile loop stores 10 numbers in the array. The first ele f the array is 

ble max to assume that it is the biggest number. Theysecond while loop 

cond element of the array with max, if it is bigger than en max is assigned 

nt. In this manner each element of the array fro second element to the 

with max. Whenever an element is bigger than the'current value of max, max 
ie of that element. 1 


| 


n ; omg statement declares array marks of 50 elements of integers, nis the 


' , k is loop variable and pass is a counter that stores th r of students 
in the Banato. | 


a. ^ Nhe n the program is executed, it prompts the user to enter mber of students and 
p S it C" n. The array size is 50. Therefore, the “eo students should not be 


The first for loop will fill the array marks with n mark e user will enter n marks, one on 
h line one by one. SS 


— The counter pass is initialized to 0. The seco SS will traverse the array and in each 
jon it will check the marks whether they are c r than 32 or not. If the marks are greater 
than n 32, the counter pass will be incremented ; 

The last output statement will print the umber of students passed in the examination. 

he following is the execution of the ram. 

—. Enter the number of students 50):10 


j functio 


Bytes” 


"<<sizeof(int) 
"««sizeof(float) 


"««sizeof(double) 
"««sizeof(char) 


ian Xl be used to find the number of bytes reserved for an 
y is declared as int a[10]. The number of bytes reserved for this 
by writing the array name in the parenthesis as sizeof(a). This will 
oi of integer array occupies 4 bytes and there are w | 
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5 Arrays and Strings 
two dimensi 


«— — 


onal 
array a, that has three rows and five columns is shown below. 


C 
olumn 0 Column 1 Column 2 Column 3 Column 4 


Lom T son [wor [ora 
ETHETTEERTERTN 


Fig. 5-2 A two dimensional array 


Each cell in the table represents an element of the array in the form of afrew][col], where 
row and co/ written within square brackets are indices. The first index row, tepresents the row 
number and second index co/, represents the column number that uniquely identify each element 
of a. The indices row and co! are always integer values and start fromzero. For example a[1][3] 
will identify the element in second row and fourth column. 


5.2.2 DEFINING AND INITIALIZING A TWO DIMENSIONAL ARRAY 
Defining a Two Dime j 
To define a two dimensional array in C++, the type of the elements, the name of the array 


and the number of elements it is required to store¢in.tows and columns is mentioned in the 
declaration statement. 


The following is the general form of declaration of two dimensional array. 
datatype arrayname[rowsize][cotumnsize]; 


Here, datatype is a valid data typé (such as integer, float, etc.), arrayname is the name of 
array and rowsize and columnsize euclosed within square brackets specify the number of rows 
and columns in the two dimensional array. 

For example, the following statement declares an array called a, that can store marks of 
3 students of 5 tests. > ] 

inta[3]SI; « > 

The row IS nich is 3 represents the number of students and columnsize which is 5 
represents the number of tests. In C++, indices always start from zero. Therefore, the student 

| number will be in the range of 0 to 2 and test number will be in the range of 0 to 4. 


The following statement declares a two dimensional array that stores floating-point 
.. float height[8][10]; ~ 


float specifies that the elements of array are of date type float, height is the name 
and it contains 8 rows and 10 columns. Total number of elements it can store are - 


"e 


mensio | array can also oy initia 
declares ds ja a two dimensiot 


! 72), liElements of first row 

63}, //Elements of second row 

//Elements of third row Q | 
S | 


adipe 
aces are used for assigning values to each row of ner This statement 


ngle line as: ay 


66, 39, 72},{87, 50, 56, 63},{44, 23, 58, aay 
ces as shown below. 


3 


can also be written using a single see 
5, 66, 39, 72, 87, 50, 56, 63, 44, 23. 68589) 
ig statement initializes a two aimera array of type float with 5 rows and 2 
S 
e | 
SS | | | 


//Ele of first row 
nts of second row 


ARI 


J and column. For example the following assig 
the element at row 2 and column 4 of two dimen E 


ba 


na 


ding nested loop. rates how two dimensional array elements are accessed 


Program 5: Program that declares a two 
initializes it with the data 30, 20, 55, 206 
the values. 
| #include<iostream.h> 
#include<conio.h> 


dimensional integer array of 3 rows and 4 columns, 
78, 81, 25, 90, 3, 48, 67, 104 and finds the total of all 


void main() 

{ _ inti, j, total, k[3][4]={{30, 20, 55, 206},{78, 81, 25, 90), (3, 48, 67, 104}; 

total=0; 

for(i=0;i<3;i++) Il i represents row number of arrayek 
for(j=0;j<4;j++) Il j represents column numb@Pef array k 


total-total-k[i][j]; 
cout«« "Total-"««total««endl; 
getch(); 


} 


The variable total is initialized to 0. When,the inner loop is executed for the first time, it 
finds the total of all the element of row 0 by adding the values 30, 20, 55, and 206 one by one in 
Variable total. The elements of row 1 and 2are also added in total in the same way when the 
inner loop is executed for the second and third time. 


The output of the program is shown below. 


Total=807 


Program 6: The following program will multiply each element of the array by 2 that has 3 rows 
and 4 column and display it in the form of matrix. The array is initialized to data values from 1 to 


12 with 3 rows and 4 columns. 
#include<iostream.h> 
#include<conio.h> 
#include<iomanip.h> 
void main() 


{ inti, j, k(3)[4]={{1 2,3,4}, {5,6,7,8}, {9,10,11,12} }; 
//Each set of curly brackets initializes 4 values of each row 


//Index i represents row number 

IlIndex j represents column number 

//Multiply each element with 2 and output 

//After outputting a row move pointer to next row | 


for(i=0;i<3;i++) 

for(j=0;j<4;j++) 
cout<<setwidth(5)<< k[i][j]2; 
cout««endl; 
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n 


la | 
P" used to biet each dau value right jus 


wing program prompts the user to enter 12 integers in ad dimensic 
and 4 columns and it finds the largest number. 


ir to enter 12 enters 


Il vet a of array 


B... each element of array with max one by one 
//\f max is smaller than compared element then replace it 


| TEE a, 


"EE 
"à 


5.3. STRINGS 


String is a sequence of characters. In C++, character string is stored in a one dimensional 
array of char data type. Each element of character string holds one character. All the strings end 
dea a special character, known as null character and it is represented by '\0'. The null character 
| E automatically appended at the end of string. String is most commonly used item is computer 


characters is required to store is Priektioned i in the declaration statement, 
The following is the general form of declaration of string. 

char stringname[stringsize]; 

The char keyword lets the compiler know that a variable of type character is declared. 
The stringname is the name of the string variable. It follows the same name rules of other type 
| of variables. The stringsize enclosed within square bráckets specifies the number of characters 
__ that can be stored in the string. 
Note: Since the null character is appended atfie end of string, if a string has n characters then 
the stringsize should be at least n+1. 
For example, the following statement déclares a string called weekday that can hold maximum 
10 characters including one for the nul[:character. 

char weekday[10]; 
"As another example the following statements declares a string called studentname that can hold 
.—. 20 characters including one for the null character. 


in the declaration statement. 
Fc example, the following statement declares and initializes the string variable weekday to 


char weekday[10]= (S T n^ ‘a’ ‘a’, ‘y}; 
ext statement provides another easy way for the same declaration and initialization. 


T Eo string variable weekday is represented in comp cr 


Index eg 4 2 3 4 uS as 8 9 
Meefeivisls[elylol | | 
Li 


«starts from zero. The compiler automatically places the null char (/0) after 
le | gs three characters are not defined. | 
a tS within the curly 


y used to initialize a string variable is to type the conter thi 
. This is shown in 


— its size by leaving the square brackets dnp 


X A 3 
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nit MP “Karachi: 
ateme city is a string variable that holds 8 Niers. Although, “Karachi” has 
rs, the An character is automatically appended ithe end of the string which makes 
ze 8. 


4 COMMONLY USED spi FUNCTIONS 


Js in computer programs, it Is es ential to learn how string functions are used. 
nctions are used in the program. C++ supports 


from the keyboard that may contain blank spaces. 
ction is: 


[ ts. Frat argument strvar, is the name of the string variable and the 
the maximum size of the string or character array. 


gra m demonstrates the use of cin.get() function. 


jer file to use string functions 


: also be read using cin statement but it has some limitation. This is shown in the 


| E 9: The following program reads a string using cin statement and fers it on the 


_#include<iostream.h> | NS 
#include<conio.h> 
void main() S 
{ char str[50]; Sy 

cout<< "Enter a string:"; SS 
cin>>str; S 
cout<< "You typed:"««str««endl; 
getch(); SS 
j S 

= | d 
The following is the execution of the pr 

— — Entera string: Information Tex ogy 

You types: Information S 
| In the output only 'st word Information is printed. The reason for this is that the cin 

Statement considers a as terminating character. The cin statement reads strings that 


4 


fa single \ ything typed after a space is ignored. 
Functiort | 


XY functions is used to copy contents of a string variable or string constant to 
le. | "2 


="<<string3<<endl; 
code will be: 


AABAD 
Fu nction 
he strcat() function is used for concatenation or joining of two strings. NI 
'! genera form of strcat() function is: e 

strcat(string string2); SS 

n this function is executed, it will append (concatenate) string2 onto e end of string1. 

- char string1[10], string2[10]; 
strcpy(string1," HOME"); : 
sstrcpy(string2, "WORK ); 


streat(string1,string2); 
cout<< “string1=",<<string1<<endl; c. 
í Ww en the above code is executed, the first strcpy() function will copy the string “HOME” 
variable string1 and the se Strcpy() function will copy the string “WORK” to string 
ring2. The strcat() functi ill append the string2 onto the end of string1. Therefore, 


"REI 


ion 
iol disi sed to return the length (the number of characters) of a string. 
strlen() function is: 


rays a nd Strings 
The number of characters in the string are 8 
program 10: The following program de 
of character in each city name. 
#include<iostream.h> 
#include<conio.h> 


#include<string.h> 


monstrate the use of strlen() function. It prints the number 


void main() 
{  charcityT-"LAHORE'", city2= “ISLAMABAD” 
city3= "KARACHI": | & 


cout<<"Characters in city1 are: "<< strlen(city1)««endl; 
cout««" Characters in city2 are: "<< strlen(city2)««endl; 
cout««" Characters in city3 are: "<< strlen(city3)««endl; 
getch(); 
) 
The output of the program will be: 
Characters in city1 are: 6 
Characters in city2 are: 9 
Characters in city3 are: 7 
strcmp() Functi 
The strcmp() 
result of comparison. This comparison is based on ASC 
The general form of strcmp() functions is: 


strcmp(string1,stringZ): 
When it is executed; it will compare the first characters of string1 and string2. If they are 


the same, it will conapare the second pair of characters. The comparison will continue until the 
characters differ.ofd terminating null-character is reached. During comparison, A is considered 


less than B and B is considered less than C and so on. 
The function will return the following integer values based on the result of comparison. 


i) It will return O if string1 and string2 are the same. 


ii) It will return 1 if string1 is greater than string2. 
iii) It will return -1 if string1 is less than string2. 


Program 11: The following program demonstrate the use of stremp() function. 


function compares two strings and returns an integer value based on the 
I| codes of characters. 


"MANGO', 


"POTATO", string" ORANGE"; 


J1 and string2 are equal, x="<<x<<endl; 
193,string1); 
itring3 is greater than string1, yz" ««y««endl; 
np(string1,string4); 
««"string1 is less than string4, z-" ««z««endl; 


| Key Points 
fs n of same type of elements stored in contiguous memory locations. 
y uses a single variable name to represent a collection of same type 


ed to read a string from the keyboard that may contain blank 
OP) 4 ontents of a String variable or string >on: tant 
ate . 2 


i ' , è 


> 
zs - 
IU rd 


eas, Mera Ura T» 221 ia 
— 


r ais | currect declaration of array? 

L MEME c) int arr[10]; d) int arr( 10); 

er of the last element of an array with 5 elements? 
c)O d)6 


array is a series of elements of the same type placed in vongilluous memory 
ions. 


1 array is a series of elements of the same type placed in congas memory locations. 


d) None of the above. SS 
iv. Which of the following identifies the first element in array vaggleme? 


IE temp|0] b) temp[1] c) temp(1) d) temp(0) 
A Which of the following identifies the last element of e as int a[10][10];? 
. a)a[10][10] b) a[9][10] c) aft Ww d) a[9]{9] 
|. Given the following: 


int K(3]5]- S 
((3,10,12,27,12), S 
(21,20,18,25,1) 
(15,16,17,44,4)); e 
What is in k[1][3]? S 
SS c) 25 d) 15 


a) 12 b) 18 
A N 


vii. Given the following: $ 

jj . intarr[3][4]- 

| {{12,0,5,10; 

ES 1980); 
3346222): 

Hof the following statements will replace m im 50? 

50; — b)arr[1][2]-50; c) arr[2][1]-5 d) ar[19]-50; | 

following functions is used to append a 2 onto the end of another string? 
.. b)strcat() c) strien() d) strcmp() d 


are pm ^ i, E 
M. or AA " = f 
WO ulierismiia atte 
i 


hus are defined in C++? Give examples, 
' of the following string functions. 
len(), stremp() 


am that reads ten numbers in an array and prints them in reverse order. 


am that reads ten numbers and 1 qd the smallest along with its index. 


D OMM 5,1,3,5,0,12 82 5 15,8,4,11}: 


am that prints the bo the number 5 appears in the array. 
array: 


"elSI2I-(6,3)7 


2yboard in a two dimensional array x, that has r rows and c colum 
ach row in the following format. ls 


a) Print both strings with their length. YY: 
b) Concatenate the second string onto the vagis string and print it. 
i mal 


i. Wr ite a program that reads 3 strings and prints 


lest. 


FUNCTIONS 


Explain the concept and types of functions 
Explain the advantages of using functions 
Explain the signature of functions (Name, Arguments, Return type) 
Explain: 
Function prototype 
o Function definition 
o Function call 
Differentiate among local, global and static variables 
Differentiate between formal and actual parameters 
Know the concept of local and giobal functions 
Use inline functions 
Pass the arguments: 
o By constants 
o By value 
By reference 
Use default arguments 
Use return statement 
Define function overloading 
Know advantages of function overloading 
Understand the use of function overloading with: 
Number of arguments 
o Data types of arguments 
o Return type 


» 6.1 FUNCTIONS 
nct 
A ion is a group of statements that together perform a task. Every C++ program has 


at least one function, which is main(). Additi 
| à i . Additional functi i cn 
function performs a specific task. unctions can be defined in the program. Each 


Functions are one of the main building blocks of any programming language. Functions 
are used to provide modularity to a program. Creating an application using function makes it 
easier to understand, edit, check errors etc. Function makes the work easier by writing the code 
once and executing it again and again as many times as required. C++ functions are divided into 
two types i.e. library or built-in functions and user defined functions. PN 

GNA 


6.1.1 Types of Functions QU 
C++ functions are categorized into the following two types. ; 


e Library or built-in or System definded functions 

e User defined functions 
Library or B 

Library or built-in or system defined functions ,dfe"the pre-defined functions in C++. 

Programmers can use these functions by invoking/calling them directly; they do not need to write 
code for them. C++ provides a series of library ox pte-defined functions for various commonly 
used operations of algebra, geometry, trigonometry, finance, graphics, etc. These functions are 
part of the C++ language and are completely«reliable. Header file «cmath» must be included in 
the program to use library or built-in functions. Some examples of commonly used library or 
built-in functions are abs(), div(), getchard), log(), pow(), putchar(), puts(), sqrt(), stremp(), time(), 
etc. The following program indicatgS.t&e use of built-in function sqrt(). It requests a number and 


calculates its square root using4sgrt() function. 


M Program to find sq. Jared 

#include <iostream>, 5 

#include «cmathor > // It is required to use built-in functions 
int main() "S 


( 


double number, squareroot; 
cout «« "Enter a number: "; 


cin >> number; 
// sqrt() is a library function to calculate square root 


ove pro am sqrt() library function is used to calculate the square root of 
je <cmath> in the above program is a header fil The ft nctio 
s present in the cmath header file. This header file contain definition of all - 


S 4 


: ED | 
ptt illc vs programmers to define their own functions. Tisi defined by the - 
nme s, according to their needs, are called Users-defined functions. If any function is. 

il al le as built-in function, users can define their own functions and use them in the same 

| built-in functions are used. : NS 

Wor king of User-defined Function 
c pe r the Figure 6.1 fdr the working o 


lude «iostream» 


SS void function name() ( 


LIT 


} 
int main() { 


un tion name(); 


she system calls the main( function, hat is, the s 


[o] 


e After completion of the functi 


o 

MN ator the callt ^ code, the control moves back to the main() function where 
o the function_name() is executed. 

Defining user-defined function 


A function must be defined fi it i 
Mi defined function is: irst to use it in the program. The general syntax for defining 


- éturn-typefunction-name (parameters) 


( 
_ Afunction-body 


) 
Explanation: 
*Return-type: suggests what the function will return. It can be int, char, some pointer or even a 


E. object. There can be functions which does not return anything,-they are mentioned with 
void. 


Function Name : is the name of the function, using the function namie it is called. 


Parameters: are variables to hold values of arguments passed while function is called. A function 
may or may not contain parameter list. 
Function body : is the part where the code statements.óf the function are written. 


Example: The following program contains a function named sum with no return type and having 
parameters x and y with integer datatype. 


' void sum(int x, int y) // Function definition 
{ 
int Z; 
Z=xty; 
cout << Z; 


} 


int main() |. /maia() program 


int a = 10; C 
sum (a, b); $ 

| sum (15,30); 
} 


// Function sum is called/used by using variables 
// Function sum is called/used by using values/constants 


ments, and x and y are parameters which will hold values 


re sent as argu ; 
pue aandba on inside function. Also 15 and 30 are used directly as 


of a and b to perform required operati 
 Values/constants. 


Output of the program: 


> 
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rized way. The 


ur programs in a more modula 


m can be defined in logical blocks. It will make the cod 
s of code multiple times. User can call a 


typing same piece 
-writing it. 


lines of code multiple times without re 


is can be easily tested. SS 
ific i i T d without changing | 


dification in the code user can modify only the f 


easier to change or update the code in a fu , which needs to be done 


SS 


in Signature a> 
function comprises of the parts =. Below. 
function 


LI 
A VADKHAN) 034998 ETÀ 


e Function call 


, Function prototype/declaration 

Function prototype/declara 
function. Function's return type 
prototype/declaration is used befor 


' IS name and parameter list is mentioned. A function 


function prototype. 
goumpre: m the following Program the portion in red indicates the function prototype/declaration. 
#include « iostream> 

using namespace std; 

intsum (int x, int y); // Function prototype/declaration 

int main() 


{ 

int a = 10; 

int b = 20; Á 
int c = sum (a, b); 

cout «« c; 


) 


int sum (int x, int y) // Function definition 


{ 


return (x + y); 


Function definition 

A function definition specifies what a function does. It has two parts: a header and 
function body enclosed in £}. Function header is similar to function prototype with the only 
difference that it has the variables name for the parameters and no semicolon (;). 
Example: In the following program the portion in red indicates the function_definition. 


#include < iostream> 
using namespace std; 
int sum (int x, int y); // Function pro 
int main() 
{ 
int a = 10; 
int b = 20; 
int c = sum (a, b); 
cout << C; 


totype/declaration 
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ain he calling function (e.g. main() function) to execu 


| program. | 
the portion in red indicates the function call. 


á "4 
Mx 
bi ao 
AD w 


NI 
S 


cope of Variables in F unen 
the scope of a variable «s n that in which parts of the same program the variable 


pes of variables. 


d. There are nra 


| variables S 


Variables defined at the top of a program before the main Non ar are called global 
iables. These variables are accessible by all the functions of me program. In order to 
global variables we simply have to declare the ANS itside any function or block; 


eans, directly in the body of the program. 
' The following program describes local and saei bles. 


2 of global variables 


"m i 
E * 
ind c are defined globally and have the 
unction. 


e variables which are preceded by the keyword static while de 


static variables program 


HO 


tion prototype 


A 
rt of main() program 


SS: 6 Functions 
Outpt of the program 
Automatic/Local variable = 0, Static variable = 
Automatic/Local variable = 0, Static Versi 5 1 
Automatic/Local variable = 0, Static variable à : 


Here, the automatic i 
. ) variable var1 losses it 
function body but the static variable var2 keeps its eae N — 


6.1.6 Parameters 


In function 
parenthesis) are eed ian function call, the variables and values, (written in the 
BE parameters. eters. There are two types of parameters; formal parameters and 


Formal parameters 


jJ Formal 
h E .. oe are those parameters which appear in function declaration/header and also 
in function prototype. These are also called arguments. 


| For example: 
| a 


void foo(int x);/ prototype/declaration -- x is a formal parapreter 
void foo(int x) definition -- x is a formal parameter 


{ 


| Statements; 
} 
Actual parameters 
Actual parameters are those parameters which appear in function 
arguments. Consider the following function call: 


calls. These are also called 


foo(6); // 6 is the argument passed to parameter x 
is the argument passed to parameter x 


foo(y+1); // the value of (y*1) 
n be fixed values, variables holding values or expressions 


The actual parameters ca 
resulting in some values. 


Example: The following p and formal parameters. 


rogram illustrates the concept of actual 


| In the function main(), in the following program, candies, toys and cups are actual 
| parameters when used to call function total_bill(). On the other hand, the corresponding 
item2 and item3, respectively) are formal parameters 


| variables in total bill (namely item1, i ; 
because they appear in the function definition and receive values passed in the function call. 


// Program to illustrate formal and actual parameters 


#include <stdio.h> 
ude<conio.h> 
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3tinclude <iostream.h> 
. int main (); 
int total bill (int, int, int); 
int main() 
ii 
int bill; 
int candies = 125; 
int toys = 300; 
int cups = 100; 
bill = total. bill ( candies, toys, cup9; 
cout<<"The total bill = Rs. "<<bill<< ; 


getch(); 
return 0; 


Actual Parameters 


Formal Parameters 


int total. bill ( int item?1, int item2, int item3 


int total; 
total = item1 + item2 + item3; 


return total; 
) 
Output of the Program 


The total bill = Rs. 525 
Although, formal parameters are always variables but actual parameters may not be 


variables. Numbers, expressions, or even function calls can also be used as actual parameters. 


Here are some examplesS'of valid actual E in the function call to total bill: 
// Some valid actu [Parameters in the func 5 

bill = total_bill 5, 67); 

bill = total_bi +640, 205*2, 10-5); 


6.1.7 Local and Global Functions 


The terms local and global functions s 
pecify the scope of functions within rams. 
Based on the scope of the functions, functions are categorized into two types; local pd tioi s 


and global functions. 


Teacher Point 


| 


iz inction Ins eee 
ions are termed as local. 


cin>>n ; S 
cout<< "absolute value of " << n<< " = "<< abs(n) ; SS 
getch() ; | Sy 
retum 0; SS 
Output of the program e 
-15 S» 
absolute value of -15 715 AN 
‘In the above program, tune oe (), abs (), and getch () are the local functions 
because they lie inside the main tion. 
Global functions Te 
A function decr Sue any function is called global function. A global function can 
be accessed from any f the program. Normally, user-defined functions are considered as — 
global functi Se usually, they are defined before the main () function and are thus 


a j i the stark © program and is 

he above program, the function print () is defined at the rooram, fea 

o every part of the program (main () function). Inside they iin () program, be 
easily. 


us Using function calls in program, a lot of CPU time 4s wasted in passing control from the 
) ogram (main() function) to the called function and returning control back to the calling 
This limitation can be overcome by the useoMinline function. 


inline function, the function return typesis preceded by the inline keyword which 
its the compiler to treat the function asian inline and do not jump again and again to th 
in (main()) and back to it. In lease of inline function, when the compiler comp 
- all inline functions are expanded in-place, that is, the function call is replaced with a 
contents of the function A which removes the function call overhead. 


| 


e disadvantage of the j line function is that it can make the compiled code quite larger, 
e inline functi ng and/or there are many calls to the inline function. 


ration of inline function is given in the following segment. 


an | | ents ... ) 
$7 


nction is simple and is just like the call to an 


y other function. In the « 
needed to be included. 


monstrates the use of inline function in a program. 


E 


{ 


X 6 Functions 
4/ use of inline function to find minimum out of two integers — 
. #include<iostream.h> 
#include<conio.h> 
inline int min(int a, int b) 
{ 
retuma>b?b:a; 
} 
int main() 
{ 
cout <<"Minimum out of 13 and 32 is: "<<min(13, 32); 
cout <<"\nMinimum out of 34 and 65 is:"<<min(34,65); 
getch() ; 
return 0; 
} 
Output of the program 
Minimum out of 13 and 32 is: 13 
Minimum out of 34 and 65 is: 34 


6.2 Passing Arguments and returning Values 


When we want to execute fuifellons, we need to pass arguments (values) to them. The 
result (values) produced within the function body is then returned back to the calling program. 
The following section describes different methods used for passing arguments (values) to 


functions. 


qu. 


The following are the most commonly used methods of passing arguments to functions. 


n resiglbionens by constants 

e Passing arguments by variables 

e Passing arguments by reference 
a. Passing arguments by constants 


While calling a functi 
arguments by constants, the actual constant values (numeric and charact 
- of passing the variables holding these constants. 
sider the following program: 


^0 


on, arguments are passed to the calling function. In passing 
er) are passed instead 


i 
V MEREOMUREDOCTARSTSUSEEEAUMAURHAN; 03499815886 


program, the function call, show(60), passes the argument(60) to the 


* 


another program defining a function showGender() that takes a charac r 
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O it << "y in foo () =" << y << endl; 
co u AW "y in foo () = " << y << endl; 

) / y is destroyed here 

int main() 

{ 

int x = 5; S 
cout << "x in main () before call- " << x << endl; S 
foo(x); //argument pass by value SN 

cout << "x in main () after call- " << x << endl; SS i 
getch(); y 

return 0; 

} 


Output of the program 

x in main() before call=5 
€ yinfoo()=5 

y in foo ()=6 

x in main () after call=5 


In this program, the original val@&of ‘x’ is not changed before and after calling the function 
foo() although it changes the valuewithin its body. 


Consider another examgie"that uses a function addition that gets arguments by values. 
Wpassing parameters by vati example 3 
#include <iostream.h> . 
#include «conio.h» «À 
int addition (int ao) 


= 


the reference to the function parameters are passed agate 
a 


pass by reference, the value of arguments can nged withi 


eters by reference example 1 


> 


tput of the program 


cout<<"values of x, y and z in main()before calling unto 
cout << D << x <<", y=" << y <<", zz" << z««endl; SN 

. duplicate (x, y, z); SS 
cout<<"values of x, y and z in main() after calingunction\n’ 
‘cout << "x=" << x <<", yz" << y << ", z=" <a à 

g ^ 


SS 


main()before calling SS 


on 


S 
:3,2=7 S 


n to return multiple values. However, functions « 


o 
od allow ion j programmers to change the 
ilar " itis a fast approach to passing a 


guments value for each of the last para 


action we can specify a defaul | 
e corresponding argument is left blank when calling to the 
ha e to use the assignment operator and a value for the argument 


tion. If a value for that parameter Is not passed when the function is call 
» is used, but if a value is specified this default value is ignored and the passed, 


S 


"T—— 
emonstrate the concept of default arguments, consider the following general syntax 
QU 


in. name (parameter1-value, .--..); Sy? 
1 this line of code, the type is any valid data type, function name is the name of the. 
parameter? is the parameter having a default valüé named value assigned to itin 
In the example given below, parameter 'b' has a default value ‘2’ assigned to it in 
1. Now, if, one value is passed in the function call then the default value of 'b' will 


nsider the following program to demohstrate the concept of default arguments. 


nts-" <<divide (20,4): 
p TÉ 


| return 0; 


) 
Output of the program 
Result by providing one argument=6 
Result by providing both the arguments=5 
As we Can see in the body of the pro ram i ivi 

th : 
divide (12); prog ere are two calls to function bes. In the first one: 
We have only specified one argument, but the function divide() gets the second value 
rom the default argument, int b=2, in the function prototype and thus results in 6. 
In the second call: 
divide (20,4); 


There are two parameters, so the default value for b (int b=2) is ignored and 'b' takes the 
value passed as argument, that is 4, making the result./eturned equal to 5 (20/4). 


6.2.3 Return statement 

If the return type of a function is any valid-data type such as int, long, float, double, long 
double or char then return statement should be used in the function body to return the result to 
the calling program (main() function). 

The general syntax of the use“of return statement is given hereunder. 


remet 
is OF CONSI 


return (expression or variable 4OWing ri 


Consider the following function: 
Wthe use of return staterg&«Mn the cube() function 


int cube (int x) 


( K 
int c; S 
C= x*x*x; 
return c; 

) 


If a function returns a value by the use of return statement then the call to the function 
should be called from a statement or an expression. 
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_ EC — = 
-tion overloading etie E 
in : e same ne 

- more variables or functions W e 

pe overloading is a feature of C++ — 


long as they have different 


E 


: ock of code. Function 
actions with the same name, SO 


seample having two functions with the same name ‘multiply’ that 


nd floating points numbers. 


float a, float b) 


S X 
SS 


put of integers="<< mult. 30)<<end! 
of floats="<< multiply (3.5, 4.5) 


lave defined two functions with the same name, multiply, that accept 
| /o arguments of type int and the other of type float. The com 
lls its respective function. Here, multiply (int a, int b) is called 
ients match with the data types of the formal paran 
for the call multiply (3.5, 4.5) because the ar 


— Function overloading can Significantly lower complexity of programs 


e Asmultiple functions have same name therefo m | | i 
i ; re, remembering them 
INN namos g is easier as compared 


e ltincreases the readability of programs. 
e it exhibits the behavior of polymorphism. 
6.3.2 Use of Function overloading 
For the complete understanding of the concept of function overloading, one should know 


those features of the overloaded functions which disambiguate them and make them unique in 
a single program. These features are listed hereunder: 


e Number of arguments 
e Data types of arguments 
e Return type 
a. Number of arguments 


Functions can be overloaded if they have different numbers of parameters. More than 
one functions with the same name but different number of.parameters can be used in a single 
program. In the calls to these functions, the compiler digambiguates the calls by looking at ine 
number of arguments and formal parameters in the fufiction decelerators. Consider the following 


example: 

W/overioaded functions with different numbe; ghoarameters 
#include <iostream.h> 

#include <conio.h> 

int Addition(int X, int Y) 


{ 
return (X + Y); 


} 

int Addition(int X, int, int Z) 

{ hs 

return (X + Y .* Z); 

) 

int main () 

s. 

int a=55, b=22, c=100; " ^ 
cout «« "Output of 2 integers="<<Addition (a,b); 
cout << endl; 

cout << “Output of 3 integers= 
cout << endl; 


"eeAddition (a,b,c); 


b ý 
F UM 
Mie =, 
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Y 
{ 7 2 ` 
put 10 
Mut OF VIS 


erloaded functions print()with different type 


jay is ove functi 


program | 
ha 


le, two functions have been used with the name Addition. One has two 
acond has three parameters. In the main() function there are two calls 
ion(int X, int Y) and int Addition(int 


ber of parameters. 


Addition (a,b,c) which call functions int Additi 
ectively by looking at the num 


s of arguments 
on overloading is to define multiple is $ with the same 


ent types of parameters. Bet the Po a 
© 


| K 


“A="<<A<<endl; 


nt (float B) 


B-"««B««endl; 


Jutput of the program 
le program 


, 


'e, two functions, ] — 
E E. Ni! arid foa " 3 bis: x and print (float B), have been used with different types of 
NE ane type of unction, two calls are used print(15) and print(21.45). The 
pile p arguments and calls the corresponding functi od 
c. Return type din 


|. The return ied | 
type of a function is not considered when functions are overloaded. It means 


D 


i E t » Pos ET pe x EG same function signatures but different 
E ed and the compiler will generate error 
- Consider the following case: 
int display(); 
Ixueuble display); / This prototype generates error message 
Consider another example: 
X. int RandomNumber(); 
double RandomNumber(); // This prototype generates error regeapge 

Here, the compiler generates an error message 'of re-declaration for th 
declaration at line number 2. It is because that both the. declarations have same number of 


p ameters (zero in this case) but only the return types are different which do not play any role 
in the overloading. If we want to do it, for this, these functions will need to be given different 


Key Points 


e A function is a self-contained, program that performs a specific task. 

e C++ has two types of functions, built-in and user-defined. Built-in functions are specific in 

their activities and cannot be used for general type of tasks. 

e Every C++ program comprise of one function called main ( 
compiler starts the execution of every C++ program. 

e A good Ctt programmer writes programs that comprise of small function 


function ts of function calls. 
e Functions are one of the main building blocks of C++ programs. It modularizes large 


programs into segments and thus increase the program readability and also provides the 


facility of code reusability. 
e Each function has its own name and when th 
branches to the body of that function. When t 
area of the program code from which it was called, and the pro 
. line of code. 
* Function prototype tells the compiler the name 
rameters. 


e second 


names. 


). It is the point from where the 


s. The main( ) 


e function is called the execution of the program 
he function is finished, execution returns to the 
gram continues on to the next 


of the function, number, types and order of 
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e. 


Q1 
i. 


A function defi 


nition is a set of instructions 


task of the function. 
Local/Automatic variables have local scope and can only be accessed in the block in which 
they are declared. These variables cannot be accessed from outside the block. 

Global variables have global access and its visibility is throughout the program in which they 


are defined. M 
Static variables have Scope of local variables and retain its values throughout the life of the 


program. 
The variables that appear in the function prototy 


parameters. 
The variables in function calls that hold the values to 


pe and function declaration are called formal 


be passed to the function are called 


actual parameters. 
Inline functions are special functions with inline keyword th 
problem of function call overhead with the expenses of memory Wastage. 


C++ provides the facility of calling a function with fewer arguments with 


arguments. 
The phenomenon of using same function name for related but slightly different tasks is called 


function overloading. 


Exercise 


- Select the best answer for the following MCQs. 
The phenomenon of having twó'or more functions in a program with the same names but 
different number and types of parameters is known as: 


at are used to minimize the 


the help of default 


a. Inline Function b. Nested Function 
c. Function overloading d. Recursive Function 
We declare a function with if it does not have any return type 
a. long “Wb. double c. void d. int 
aues gf inetons are separated with ; 
a. Comma (, b. Semicolon (;) 
c. Colon (:) d. None of these 
. Variables inside parenthesis of functions declarations have level access. 
a. Local b. Global c. Module d. Universal 


Observe the following function declaration and choose the best answer: 

. . int divide (inta, int b = 2 ) | 

a Variable b is of integer type and will always have value 2 

D. Variable a and b are of int type and the initial value of both variables is 2 
Variable b is international scope and will have value 2 

will have value 2 if not specified when calling function 


m mt 


iV 


| 


~ Q2. Write answers of the following questions. 


6 Functions 


What is a function? Explain different types of functions used in C++ with examples. 


ji. Explain function components with examples 


d i 
i E. — oe Give the advantages and disadvantages of default argument. 
1 nt by the term function overloading? How a function can be overloaded in C++? 


Explain it with the help of an example program. 


What is function signature? Explain its different parts. 


vi. Explain the scope of different types of variables used in functions. 


i. What are parameters? Explain their types with examples. 


24| Lab Activities 
LA 


Write a program with a function that takes two int parameters, adds them together, and 
then returns the sum. 
Write a program with a function name “mean” to reàd'in three integers from the keyboard 

to find the arithmetic mean. 

Write a C++ program having a function nam&réctangle to read the length and width of a 

rectangle from the keyboard and find ihe)area of the rectangle. The result should be 

returned to the main program for displaying on the screen. 

Write a C++ program having two feinction names area and perimeter to find the area and 
perimeter of a square. 

Write a C++ program to redd 8 number from the keyboard and then pass it to a function 
‘to determine whether itis prime or composite. 

Write a C++ prograr-to'get an integer number from keyboard in main program and pass 
it as an argument'to ^ function where it calculate and display the table. 
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Í After completing this lesson, you will 


I be able to: 


d memory addresses 
ise of reference operator (&) 


variables of pointer types 
ze the pointers 


7.1 INTRODUCTQN 


Pointers are powerful features of G++ that differentiates it from other programming 
languages. With the help of pointers C++ gives users the power to manipulate the data in the 
computer's memory directly. Pointers are used in C++ program to access the memory and 
manipulate the address. The variable name refers to that memory space that is occupied by it. 
—Pointers are used to store the address of a variable.The width of the memory address/location 
depends on the computer architecture.If the computer architecture is 16-bit then it means that it 
can have 216 memory Jócations.Therefore, for a pointer to be able to store any memory location 
in this computer it : nould be 16 bits or 2 bytes wide. Similarly for 32-bit and 64-bit architecture 
we need to hav ters with size 4 bytes (32-bit width) and 8 bytes (64-bit width) respectively: 


The main advantage of pointer is it can save memory and run faster because it does not 
have to duplicate the data. 


À 3.4.1 Pointer variable 


; Pointer variable is a variable that points to a specific address in the memory pointed by 
é r variable. It holds the address of variable. In memory, each and every variable has an 


"p 7 n 
l eacher Point 
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s assigned to it by the co 
r variable called "pointer" is 


mpiler ang if a 
programmer — 
need wants to Ner 
ed. For the declaration of pointer, eiui 


Consider the following pointer 
_ variable percentage and character t 
Fint’ marks; 

l float * percentage; 

— char * name; 


S declaration of the inte 


er vari 
Ype variable name: ger variable marks, floating point 


7.1.2 Memory addresses 


l When writing a program, variables are needed to be declared. Declaration of variable is 
simple and its declaration tells the computer to reserve space in mémory for this variable. The 
, name of the variable refers to that memory space. This task is automatically performed by the 
Bperating system during runtime. When variables are declared, programmers store data in these 
variables. Therefore, everything a programmer declares haSan address. It is analogous to the 
home address of some person. Using pointer variables,'One can easily find out the address of a 

| particular variable. 

= 7.1.3 Reference operator (&) or Address. óperator 


As pointers are the variables which hold the addresses of other variables, therefore, while 
assigning addresses to them, a programniter needs a special type of operator called reference 
or address operator that is denoted. by ampersand (&) symbol. This provides address of a 


memory location. 
To understand it, consider the following segment of code. 
float x = 6.5; 
| float *fPointer; 
fPointer= &x; // assign address of x to fPointer; 
Conceptually, theabove lines of code can be pictorially represented as: 


NN 
—— c 


Address =2000 


e 


{Pointer = 2000 


Here. the variable x has a float value 6.5 that is stored at location 2000. The aie: 
i able Pointer points to the variable x by holding its address 2000 as its value. In ee pe : 
We want to print the value of the variable x it will display 6.5 but if we print the value OF Fac 


i.t 


à 
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[ pi ut of the Program 


ddress of x= 2000 SS 
sS 


he value of x= 6.5 
rhe value of fPointer =2000 S 


The output of the SY is shown along with the program. It is notable that this prog 
esu Its some ot put (address) on another computer depending upon the availa 


fetenice operator (*) 
ant to store the value of the variable through the pointer, then we need a S 
r called dereference operator denoted by asterisk (*). i 


7 Pointers 


- int main() 


int n = 200; 

int *Pn; //defines a pointer to n 

Pn=&n; //Pn Stores the address of 'n' 

int valueN; 

valueN-*Pn; 

cout << “The address of n="<<gn << endl; 
cout<< “The value of n= "««n««engl; 

cout << “The value of Pn z"«« Pn««endl; 
cout << "The value of (*Pn) = "<< (*Pn)««endl: 
cout «« "The value of valueN - "«« valueN; 
getch(); 

return 0; 


} 


| Output of the Program 

The address of n- Ox8fcbfff4 
The value of n= 200 
The value of Pn = Ox8fc5fff4 
The value of (*Pn) = 200 
The value of valueN- 200 

In this example, the instruction at lines 10 and 14 make use of tre dereference operator 
(*) and thus access the actual valdès of the original variable 'n' whien is pointed out by the pointer 
Pn’. In pointers, the amper$a8d operator (&) is the reference operator and can be los, = 
"address of" and (*) is thesd&reference operator that can be read as "value pointed by". E 
operators are complementary of each other and have opposite meanings. A variable reference 


with & can be dereférenced with (2); 


71,5 Declaring variables of pointer types 


The declaration of pointer is simple and is similar to the declaration of a regular ec 
with a minor differeace of the use of an asterisk (*) symbol between the data type and the variable 
name. Consider the following general format: 

Data type *nameVariabie; "mox NL ! 

Here, data type lé the type of the value of that variable to which this pointer will xut & 

, c i : 
date type is not the type of the pointer itself but the type of the data the pointer po 


understand it, consider the following examples of pointers declaration. 


int *totalMarks; 
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three pointers tota/Marks, Name and percentage are declared. Each one 
o a different data type. All these pointers occupy space In memory. The first 
t, the second to a char and the last one to & float. 


Tobie that the asterisk (*) symbol used between the data type and the name of the 
indication for the pointer declaration and is not used for multiplication. There are 
place the asterisk. These are: placing next to the data type, the variable name, or 
he middle. All these variations are shown in the above declarations of var S totalMarks, 
me and percentage. SS 

A pointer of type int can only points to a variable of type int and c annot some other type 
lable. Same is the case for other data types as well, but, there SS ocio type of pointer 
ad void pointer or generic pointer that can point to an objects of any data type. Its 
laration is similar to the declaration of normal pointers with, the Only difference of the use of 
Jid keyword as the pointer's type. Consider the following statement of declaration of the void 
x RU : 

void * jointerVoid; // pointerVoid is a void pointer 

As, a void pointer can Point io pm of arfiy.data type, therefore, consider the following 


lues to pointers at declaration time is called pointer initialization. As we know — 
are the addresses of other variables, therefore, sometimes when we 
want to explicitly specify to which variables they will point. 


g segment of code to understand the concept of pointer initialization: 
Apes = ion 


E 


D - E “= =. iI 

float *PTemperature = &Temperature; 

| Hen e, PTemperature is a pointer variable to a floating point variable. As this pointer is 
p with the statement ‘float "PTemperature', immediately the address of a float variable 
Temperature’ is assigned to it. The behavior of the above code is being equivalent to the 
following code. 


float Temperature; 
float *PTemperature; 
PTemperature = = &Temperature; 
It should be considered that at the moment of declaring a pointer, the iens (*) indicates 
only that it is a pointer variable and not the dereference operator. 
Consider the following program to explain the concept of pointer 4nitialization. 
/* pointer initialization Program */ 
#include <iostream.h> 
#include<conio.h> 
int main() 
{ 
float Temperature; 
float *PTemperature = &Temperature; 
cout << "The address of Temperature is” 
««&Temperature << endl; 
cout«« “The value of (*PTemperaitire) is = 
<< PTemperature ««endi; 


getch(); 
return 0; E 
Output of the Jg am 


The address ôf Temperature is = Ox8f98fff2 


The value of PTemperature is = Ox8f98fff2 
Here, the pointer PTemperature is initiated with the address of the variable Tol oda 


Sometimes we need to initialize a pointer to zero. Such pointers are called null polnters 
and they do not point to anything. Null pointers can be defined by assigning address 0 to them. 


Consider the following initialization to demonstrate null pointer: 


leac ner Point 


| Key Points 


variable that points to or refers to another variable. sS 
n C++ are easier to do with pointers, such as acces e addresses of 
rectly and operating their values. QS 


mal variables, Pointer variables are also declared in progr ns before using them. To - 

a pointer variable, the data type of the variable is fgllawed by (*operator). 

Ig pointers in C++ programs, address-of-operatondenoted by ampersand & symbol i 
assign the address of variables to the poini&r variable. l 
gram, if we want to store the value of th@ Variable to which pointer points a special. 
erator called dereference operator, denoted by asterisk (*), is used with pointers. 
grams, pointers are initialized to(gdiresses of other variables like the initialization 


| variables. a 
| Exercise SS 
best a the following MCQs. 
te NN "int *Ptr; then to what Ptr point? 
eger type variable b. Points to a character type variable — 
| Ing point type variable d. None of above 


| 


a pointer to an int and stores address of | 
E re ice operator (*) is used to: 
> value of the pointer variable. 
A on value stored in the variable pointed by the pointer variable 
d. None of the above — 
5 = 


2. Write answers of the following questions. S ^ 
E What is pointer? Describe the advantages of using pointer vari | 
di. What is the difference between the dereference opera and reference operator *? 
Explain with the help of some lines of code. Sy 
dil How pointer is initialized? Write a simple program fülüstrate this concept. 
- How the declaration of a pointer variable is dees from the declaration of a simple variable. 
S 
Pd 


B. 
Practice E the programs oa chapter. 
S 


k 
| S 


7 
i 


After completing this lesson, you will 
| be able to 


—— 


æ Define class and object 
æ Know the members of class: 
o Data 
o Functions 
æ Understand and access specifiers: 


| o Private 


o Public 
e Know the concept of data hiding 


| Define constructor and destructor 
o Default constructor/destructor 
o Users-defined constructor 


i 


o0 Data members 
o _ Member function 
rstand the co 


RY 
X the following with daily life examples: 


eee of C++ programming is to add object orientation to the C++ programming 

E nci E are the central feature of C++ that supports object-oriented programming 

E dst € user-defined types. A class is used to specify the form of an object and it 

DE E and pI esentation and methods for manipulating that data into one neat package. 
nd functions within a class are called members of the class 


f 


cmu f 


EM 
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i f ya are the most important feature of C++ that leads to Object Oriented 
d e i ass is a user defined data type, which holds its own data members and member 
= WhICh can be accessed and used by creating instance of that class, which is called 


The : variables inside class definition are called as data members and the ünctions are called 
member functions. 


class class name 

{ 

access specifier 1: // Body of the class 
member1; 

access specifier 2: 

member2; C^ 


E ws 


Here, class_na a valid identifier for the class which is followed by the buy of the 
. class that is enclosed o pair of braces. The body of the class consists of: 


. œ Datame 
e Mem nctions * 


- Data members and member functions are used within the access specifiers. An aczess 
‘is one of the three types of: 


pt of cless. 


example to understand e conce 


// Class declaration example 
|. class CRectangle 


{ " 
- tx, y; // declaration of data members 
Ji declaration of member function 


void set values (int a, int b); 

Il declaration of member function 
int area (); 
k 


The above statements declare a class named CRectanglea Ws class contains four 
members: 

Two data members of type int ( 
member functions with public access, set_values () 


member x and membany) with private access and two 
ad area (). In this example, only 


declarations for the member functions has given and not their definitions. 

b. Object 

Objects are instences of class, which holdg@the data variables declared in class and the 
member functions wo on these class objegis, Wi other words a variable of type class is called 


object. in C++, when we declare a variabl&ipf type class, we call it initantiating (from instance) 
the class and the variable itself is called a instance or object of thst class. Object is of great 
importance in OOP, because, a class cannot be used without creathg its object. The general 
for creating an object o NUS is given below. 
| name; Object name; NN Y 


— 


|. Tus, for the ss CRectangle, the object can be created as follows: 
CRect?2 Agle R1; // R1 e object of class CRectangle 
We can more than one object in a single statement like: 


I CR2ctangle R3; 


—— Here, R1, R2, R3 are the objects of the same class CRectaigle that share the same data ` 
-meniber and member functions. The definition of a class does mt occupy any memory. It only 
wh the class looks like. In order to use a class, a variible of that class type must be 
ad. When an object is created then memory is set aside for all the data members and 


pie S 


2. 
Jd 


der the following program to implement the class CRectangle discussed above. 


( 


1 . €out«« "area of the rectangle="<<(x*Y); & 
: k //End of class 


“at AG 
~*~ \ YN 
~ 


Y tangle R1; // Object crealioq o" 


values(44,22);  //cs! t) t values function 
y — / call to are ction 


SS 
AM 


member function set-values and area are accessed by R1.set-values(44,22) 


stlimomon 


Fa class, a separate copy of the data members is create 


Bs. RS 


ss are called member - 


e(21 07 STS iidsl to SetDate function 
ate(); // call to ShowDate function 


of the program KS 

y of birth: 21 SN 

nth of birth: 07 SS 
© 


Year of birth: 2010 NS 


28.1.3 Access specifiers SS 


Access specifiers in C++ define how the members of the class can be accessed. Access 
specifiers determine which member of a class is accessible i in which part of the class/program. 
The most commonly used access oues in aware given below. 

e private access specifier 

e public access specifier c 
a. private access prem y" NS 
felis the compiler that the members defined in a class by 
; sible only within the class and its friend function. private 


Consider the following. N program to demonstrate private access specifier. 


ahaha access sp 


invalid: because X is private and 
cannot be accessed from outside 


the class 


invalid — 


Det n 


$ 
S withiftend outside the class, 
C d 


d program explaining the use of private member 


ion, is given hereunder. x 
9S 


E 


Q 
S 
«S 


, int nYear) 


Okay: because private members are 


| accessible within the class 


3 PPM 
| S SotDate(12, 05, 2010); //Valid 


b. public access specifier 


public members are accessible from anywhere where the object is bow i.e. within the 
class, in the derived classes and in the main function. od 


Consider the following program to demonstrate the visibility of public metibers of a class. 


// public access specifier example 1 
#include<iostream.h> 
#include<conio.h> 

class PublicTest 


{ 

public: 

int X=10; // Public data member 

void showPublic() // Public member function 


{ 


cout<< “X= "««X; 


} 
y 


int main() 
B sua pri PT 1 een object to class PublicTest 


pT4.X/360655 p Sata members 
E E P | access public member function 
Show | 


|. getch(); 


. return 0; 


| Teacher Point 
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d class, i. | 
mber function 'showPublle is alsc 


specifiers. 


rate a ind public sao ess s B nier program 


i im.h? p. P 


2 IIcAcc ess ‘is an object of the class Access 


22: JIN VRONC bec cause A is private data member 
GetA( IINRONG beca a use paos private member function 
Okay because Bis pub ¢ data member 
Okay because GetB() is pub ic me mber unction = 
eked oe — 


re output of the program is: 
| am private member accessible only through public member function 
| am B in public 


8.1.4 Data hiding/Encapsulation 

! Data Hiding is one of C++ features in which the members of a class are protected against 
illegal access from outside the class. In C++, we have the facility of hiding data using different 
access levels: private, protected, public in classes. It is also called Encapsulation. 


Private data members and member functions can only be accessed by the members of the 
same class defining them and cannot be accessed from outside the class. Similarly, protected 
members (data members and member functions) of a class can be accessed only by the class 
defining them and its derived classes. By using friend function, the private and protected 
members (data members and member functions) of a class can also be accessed. 


The following table shows the level of hiding members of a.class. 
Access Public | Protected 


Access of members (data, functions) in the same 
class 


Access of members (data, functions) in the derived | Yes 
classes 


Access of members (data, functions)-from outside | 
the class i.e. from main() 


"m Table qq" cess Specifiers and Data Hiding = 


8.1.5 Constructor and A *ructor 
Constructors and«destructors are special member functions within the class with the same 


name as that of the class. 


A Constructor is a special type of member function that initializes an object automatically 


when it is created. Compiler identifies a given member function is a constructor by its name and 


. thereturn type. 


Unlike functions, constructors have specific rules/features for how they must be named: 


© Constructors have the same name as that of the class 
© Constructors have no return type (not even void) 


e Constructor is always public 


ider the following simple program to explain the concept of constructor in classes. 
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of the program 
‘th 2 above example, a cla GonstTest is defined which having the constr 
»st() in its public part. In main( program, there is no explicit call to this constructor 
atically called when the object ‘CT’ of this class is created. | 
isider another b implement the class CRectangle including a construc 


ictor Example 2 S 
o E O 


Ste p Cane sh — 
d 2 1 x = 
K E P. Ew in as 


END 
" n 


jle 1: " << r1.area() << endl; 
ngle 2: " << r2 area() << endl: 


a of Rectangle 2: 240 


i. Default constructor / implicit constructo SS 
A constructor without any arguments or efault values for every argument, is treated 


as default / implicit constructor. if we do no are any constructors in a class definition, the 
compiler assumes the class to have a default constructor with no arguments. Therefore, after 
. declaring a class likes: 
// default/implicit constructor 
EU DConstructor 


g 


L 


[ON 
LIC 


rtheir own purpose, especially Tor 
e called user defined constru 

des an implicit default. 

that 


«ample CObj (5 109- 


ian one constructor in the same class is called con 
a constructor can also be overloaded with more th Ld 
i but different types or number of parameters. For an over 
balls the function whose parameter (s) match the arguments used in 
case of constructor overloading, that constructor is oth gi 


3) the arguments passed on the object declaration. Consider the 


structors overloading 


/ constru N 

include <iostream.h> S 

dude «conio.h» i 
S 


Bass Rectangle $ 

| S 

int width, length; SS 

public: Ss 


CRectangle () // constructor . S 
` SS 
width = 5; SS 
length 7 15; SS 


: S 
CRectangle (int a, int b) & 


À = i sS 


ove example, the first object r1 passes the arguments g M 3m 
hus the output generated is 70. The second ok jec r2 calls the 


lls the opposite functionality of consta 
ere called automatically when objects 


gram to explain the concept of destructor 
ors example 


la. & 8 Classes and Objects - 


{ ————ÁÀá BE 


cout««"| am destructor"; 
} 
} 
int main () 
{ 
. Aal; 
getch(); 
return 0; 


) 


Output of the program 
| am constructor 

| am destructor 
Explanation: 

In this example, ~A ()is a destructor. When the programrruns and the object a1 is created, 
constructor A() is called displaying the message “I am éonstructor". But, when the control goes 
out of the program and the object is destroyed by ~A (), a message, “I am destructor’, is 
displayed to verify that the destructor is executed: 


8.1.6 Declaration of objects for aceasSing members of a class 

Normally, the ECON of eachepfogram written in C++ programming language starts 
from the main() function. As we knew that class is one of the main building blocks of OOP 
languages. These classes are written outside the main () body, therefore, they must be brought 
into the scope of main program. For this purpose, objects are declared by the help of which class 
members are accessed. The following program shows how objects are declared. 


// Class objects declaration 
#include <iostream.h> 
#include <conio,h> 
class B 
{ 
private: 
public: - 

E 


int main () 


{ 
B b1,b2,b3; // objects declaration 


getch(); 
return 0; 


NIC 8 Classes e 


X BITS mud 


E, Classes and Objects 
#include <iostream.h> 
#include <conio.h> 
class B 


{ 


private: 

int x; // defines private data member 

. public: 

int y; // defines public data member 

p" memberfunction() // defines member function 
int x=10; 

int y= 20; 

cout«« "Sum of x and y in member function is: "««(x*y); 
) 

} 

int main () 

{ 

B b1; 

b1.memberfunction(); // access member function 
getch(); 

return 0; 

} 

Output of the program 

Sum of x and y in member function is: 30 


8.1.7 Inheritance:and Polymorphism 

Object Oriented Programming (OOP) languages have the features of code reusability and 
polymorphism: Code reusability is the key feature among all other features of OOP which can 
be achieved by the use of inheritance. Similarly, C++ has the ability to use same thing (function 


name and operator) for multiple tasks. 


a. Inheritance 

A key feature of C++ classes in which new classes are created from existing classes is 
called inheritance. Inheritance uses the concept of parent and child class. A Parent Class is the 
class from which others classes are derived. It is also called base class. A Sub Class is a class 
which inherits features from the base class. A sub-class is also called child class or derived 


class. 
A few examples of inheritance from daily life are given below: 


of child classes that descripg 
mmon properties, such as both 


- - eries 

* Consider Polygon as base class por pes E in co 
polygons i.e. Square and Pentagon. They an d angles. 
can be described by means of only two sides an 


eis prem ua eere Het mm 1 


Base class ! POLYGON 


Child classes e | e 


Figure 8.1: Inheritance of Polygon Class | 

e We can also represent Patient class into Indoor and Outdoor patients in which both 

have some common features like name, father name, age. address and disease but 

x indoor patient have ‘Ward No’ and ‘Bed No’ as its unique features and the outdoor patient 
have 'Next date of visit' as its unique feature. It can be r&presented as follows: 


— oo — 


Name, Father name, Age | Patient | 
Address, Disease Ut ] J 
Ward No, Bed No. mess TE 

Next date of visit Indoor | L Outdoor 


Figure 8.2: Inheritance of Patient Class 
Syntax of using inheritance in classes: 


// syntax of using inheritance in classes 

class A // base class z 

l $ 

} $ 

class B: public Alass B is derived from class A 
{ 

25 

A complete C++ program for the above sketch is given hereunder 

// inheritance of classes i 


| Ke 8 Classes and Objects 
class A // base class iS ih. a I REOR 
( 
public: 
void showa() 
( 
cout««"| am in base class A"««engl: 
} 
a 
ai B: public A //class B is derived from class A 
public: 
void showb() 
( 
cout««"| am in derived class B"««endl; 
) 
ja 
int main () 
{ 
B b1; // object of the derived class 
b1.showa(); // object of B inheriting functionsof Base class 
b1.showb(); 
getch(); 
return 0; 
} 
Output of the program 


| am in base class A 
| am in derived class B 


Explanation: « 

In this example, we have two classes A and B. Class B is publically derived from class A 
and has therefore right to access the member function of class A. In main (), we have created 
only object b1 for class B and have called the member functions showa() of base class A and 
showb() of class B that have produced the output as shown above. 


Note: In inheritance, sometimes a class is derived from more than one parent class and the 


phenomenon is called multiple inheritance. 
b. Polymorphism 
olymorphism is the ability to use an operator or function in multiple ways. Polymorphism gives 
ife is nt meanings or functionality to the operators or functions. Poly, refers to many, signifies 


EE la 
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NE 
8! WIASSS 


tic m is the use of a single 


ing concepts. T 


/ed by one. of the follow 


g same function name for related but slightly — 


Fi H j j 6.3). d 

a single in detail in unit 6, as topic 
in a single program. (Discussed in — 
r the following simple examples to understand the concept of we phism with . 
ator overloading. NS 

$ = 

ove statement refers to integer addition with the help 1S ipe He + 
also be used for addition of two floating poji mbers O rings 
) as shown hereunder. ANC 


S. 
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ng is the concept of usin 


* "Training" S 
morphism is a powerful feature of ever Object Oriented Programming (OOP) 
specially of C++. A single operator *ibehaves differently in different contexts such 
float addition and strings con BP ation. This concept is known as operator 
es 
)d is a function or method whose behavior can be 
function with the same signature. This concept is a 
portion of object-oriented programming (OOP). | 
and Polymorphism: 


I function or virtual m 
iin an inheriting class 
of the polymo 
Jles of Inheri 


AÀ common qualities from parents (for instance eyes like mother, hair | 
‘inheritance. 


| some inherited features from the old model, like break system anc 


i ates i a single property. For example, a person can. 
i on. Also a person can be an engineer as well : 


$] 8 Classes and Objects 


| 5 ; 
i «| Key Points 


e A class consists of attributes called data members and function called member function. 


e A variable of type class is called object. In C++, when variables of type class are declared 
they creates objects. 


e The attributes of a real world objects are called data members. 


e The functions declared or defined inside the body of the class are called member functions. 


e Access specifiers determine that which member of a class is accessible by. Which member of 


the class/program. 


private access specifier tells the compiler that the members defirí&d-in a class by preceding 
this specifier are accessible only within the class and its friend function. 


public members are accessible from anywhere where the“ebject is visible. 


Data Hiding is the concept in which the members óf à class are protected against illegal 
access from outside the class. E 


e A constructor is a special kind of class menbemfunction that is executed when an object of 


the class is instantiated. 


Destructors are special member funefions having the same name as that of the class with a 


tile symbol — and executed whenaimobject is destroyed. 
is used with the member name. 


e Toaccess members of a class, dot operator (.) 


e The phenomenon of credting new classes from existing classes is called inheritance. 


Polymorphism i 


$ 


S 


s the'ability to use an operator or function in multiple ways. 


! implementing a class with the name ConstDest nan | 


actions in its body. | 
ogram implementing a class with the name Time. Ts ess should have a 
i o zero. The class 


e another function name ToSecond to convert and di the time pass by the 
>conds. 


FILE HANDLING 


After completing this lesson, you will 


be able to: 


e Know the binary and text file 
* Open the file in different modes 
e Know the concept of 
o bof() 
o eof() 
e Define stream 
e Use the following stream 
o Single character 


o String 
SPMINTRODUCT ON 
A file is a collection offbytes stored on a second: ary storage device, like hard disk. The 
collection of bytes may be,intérpreted, for example, as characters. words, lines, paragraphs and 
pages from a textual document; fields and records belonging to a database: or pixels from a 


graphical image. The meaning attached to a particular file is determined entirely by the data 
structures and operations used by a program to process the file. 


File Handling concept in C++ language is used 


for storing data permanently in 
computer. It provides a mechanism to write output of a progr : ‘ : 


am into a file and read from a file. 
The basic operations involved in file handling are: 


* Opening file 
* Reading and writing file 
* Closing file 
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4 E Theroffilos 


C++ divides files into two different types based on how they store data. These are: 


e Text files 
e Binary files 
Text files 

Text files can be a stream of characters that a computer can process sequentially. It is not only 
processed sequentially but only in forward direction. For this reason a text file is usually opened 
for only one kind of operation (reading, writing, or appending) at any given time, 
Similarly, since text files only process characters, they can only read or writedata one character 
at a time. (In C++ Programming Language, Functions are provided that;déa with lines of text, 
but these still essentially process data one character at a time.) A text.stream in C++ is a special 
kind of file. Depending on the requirements of the operating system, ÑeWline characters may be 
converted to or from carriage-return/linefeed combinations depending on whether data is being 
written to, or read from, the file. Other character conversions "may also occur to satisfy the 
storage requirements of the operating system. These translations occur transparently and they 
occur because the programmer has signaled the intenti@@to process a text file. 


Binary files 
Binary file is a collection of bytes. In C4: Programming Language a byte and a character 
are equivalent. Hence a binary file is also referred to as a character stream, but there are two 
essential differences. 
1. No special processing of the@ate’ occurs and each byte of data is transferred to or from 
the disk unprocessed. 
2. C++ Programming Larigü&ge places no constructs on the file, and it may be read from, 
or written to, in anyiüanner chosen by the programmer. 
Binary files can be eithemprocessed sequentially or, depending on the needs of the application, 
they can be processed using random access techniques. In C++ Programming Language, 


processing a fi le using random access techniques involves moving the current file position to an 


appropriate p ‘in the file before reading or writing data. This indicates a second characteristic 


of binary 

They a generally processed using read and write operations simultaneously. 

For example, a database file will be created and processed as a binary file. A record update 
operation will involve locating the appropriate record, reading the record into memory, modifying 
itin some way, and finally writing the record back to disk at its appropriate location in the file. 


im Teacher Point 


bject, used to handle the file whose 


in internal variable, actually an © 
renthesis. To declare this variable the penne statement is used: 


| (.) operator is used between the variable myFile and open fi a pn. my lle le an 

while open() is a function of ifstream. The argument foto pen function is the 

file on the disk which should be enclosed in double quotés- “The file name can be 
»e like "sale.txt". It can be fully qualified path name like. “C:\myprogs\sale.txt’. 


opening a file, we tell the compiler what we want to do with it i.e. we want to read 
e into the file or want to modify it. In ordef te open a mie in any desired mode the 


e, filename representing “on of the file to be opened, and mode is an optional 
with a combination of th wing flags: 


WU Description 


‘Operations (Reading a file) 


using the bitwise operator OR |. For example, 
| o add data we could do it by the follow ig call tc 


penl) mem functions of the classes of: 7 
tis used if the file is Opened without a second argumer 


default mode parameter 
e 


For ifstream and ofstream classes, ios::in and ios::out tomatically and respectively 
assumed, even if a mode that does not include them is pas eda second argument to the open() 
member function. S 


Let us see an example program that create 
of text in it. 


Hopening a file and writing into it 
#include <iostream.h> 

#include <fstream.h> 

#include <conio.h> 


will be read in c1, second in c2 and third in c3. Before reading the file, we 
ormation regardin ructure of the file. If we have a file of an employee, 


oyee's name, second word is salary etc, so that we. 
n a strin second word in an int variable. 
g 


lowing input file "inputfile.txt" shown in figure 9.2, which is read and 


dit Format View Help — 
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l/reading input file program 
#include <iostream.h> 
#include «fstream.h» 
include <conio.h> 

int main () 


( 

ifstream myfile("c:\\inputfile. txt"); 
char ch [20]; 

int m; 

myfile»»ch»»m: 
cout<<ch<<"\t"<<m; 
myfile.close(); 


getch(); 
return 0; 
} 
The output of the above program is shown in figure 9:3" 
CABC5\.4 MESE CL 
“se 24 


Figure 9.3: Output of Reading Program 


Let us write another simple program, to read from a file ‘myfile.txt that is in the current 
directory, and print i on the screen. “myfile.txt” contains employee's name, salary and 
department in whiéh’they are employees. Figure 9.4 shows myfile.txt which is followed by the 


complete program to describe how it is opened, read and closed. 
E „linj xi 


Fe Edt Format wew Heb 


Name Salary Department 1 


Hashim 12000 Sales 
mara 15000 HR 

thar 13000 IT i 
fzal 11500 Marketing 


| Figure 9.4: Input File to be Read 


// this program reads from the text file “myfile.txt” which contains th 
#include <iostream.h> 

#include <fstream.h> 

#include <conio.h> 

main() 

{ | 

char name[50]; // used to read name of employee from file 
char sal[10]; // used to read salary of employee from file 

char dept[30]; // used to read dept of employee from file 
ifstream inFile; // Handle for the input file 

char inputFileName[] = "myfile.txt": // file name, this file is | 
inFile.open(inputFileName); // Opening the file 

Il checking that file is successfully opened or not 

if (linFile) 

cout «« "Can't open input file named " «« inputFileName «s*enci; 
exit(1); 

) 

// Reading the complete file word by word and printing on screen 
while (linFile.eof()) 

( 

inFile >> name >> sal >> dept; 

cout << name << "^t" << sal << " V" << dept << endl; 

} 

inFile.close(); 

getch(); 

return 0; 


} 


vs amd Settings |shaukatl My Documents C Examples 


Salary Department 
12000 Sales 
15000 HR 

13000 IT 


11500 Marketing 
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Closing file = ’ 


Once we have read the file, 
to close the file. We can close the fi 


myFile.close(); 

m peer close() does not require any argument, as we are going to close the file 
associated with myFile. Once we close the file, no file will be associated with myfile. 

C. Opening files in binary mode 


it must be closed. It is the responsibility of the programmer 
le by using the following statement: 


To open a file in binary mode, we need to set the file mode to ios::binary. Suppose we 


have a binary file named as ‘test.dat”. To open this file in binary mode, We write the statement 
as: 


ofstream myFile; 
myFile.open (“test.dat”, ios::binary); 

In order to write the data to a binary file, “write” method is used. This method is a member 
function of ofstream or fstream class. 


9.1.3 bof() and eof() 

C++ provides special functions bof() and:eof() that are used to set the pointers to the 
beginning of a file and end of a file respeetively. The following sections explain them-with the 
help of proper examples. 

d. bof() — beginning-of-file 

The bof() is a pointer which returns true if the current position of the pointer is at the 
beginning of the input file stre&m; and false otherwise. It means that it tells the compiler whether 
the cursor is at the beginning of file or not. 


 myFile.close(); x 

e. eof() -,end-of-file 

The eof() is'a pointer which returns true when there are no more data to be read frc: 
, and false otherwise. It means that this function checks whether contr: 
reached to the end of file or not. This function is very useful in the case when we do n- 
the exact number of records in a file. 


Rules for using eof( ) 


e Always test for the end-of-file condition before processing data. 
e Use a while loop for getting data from an input file stream.. 


the above program, the input, file — is loaded and the eof () function detects | 
le. The program reads we record by record into the string variable ch whichis 
on the screen. 


| nd secure flow of data between an application and file. 
are two types of streams, input stream and output stream. 


————— 
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Using single character stream, the data can be read from and written to files character by 
character. . 
i. Reading files character by character 
The function get( ) is used to read data character by character from files. 


Consider the following program that reads the data one character at a time from the 
"charactersfile.txt", shown in figure 9.7, and display them on the screen. 


“character stream (read) program 
#include «conio.h» 

#include <iostream.h> 

#include <fstream.h> 

int main() 


char ch; 
ifstream reads("c:\\charactersfile.txt"); 
while(!reads.eof()) 


read.get(ch); 
cout««ch««endl; 
} 
reads.close(); 
a getch(); 
Yn at return 0; 
ehi — ) 
Output of the program 
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9 "Input File to be Read Character by Character 


cter by character 
fil 


es( d'Ycharacterswrite. bx); 


J; ++i) 


e 


DO 


hi 


$ S= 9 File Handling 


> — 


C++ is a powerful language 


Figure 9.8: File Written by Character Stream 
b. String stream 


A string stream is a stream which reads input from or writes ouiputd io an associated 
string. Consider the text file "stringread" shown in figure 9.9. 


2 singles - NN edad 


. ormat View. Help 
tellectual c Growth Should Commence At Birth And Cease Only At Death” 


Figure 9.9: Input File that will be Readjusing String Stream 


The following program reads this files(stfingread. txt) into string (str) using getline () 
function and Y the result on the screemas shown in figure 9.10. 
//string strean 


#include <conio.h> 
#include <iostream.h> 
#include <fstream.h> 
#include <string> 


int main() 

{ < : 

char str[20]; Qv 

ifstream r 'd:Nstringread.txt"); 
while(!reads.eof()) 

{ 

reads.getline(str,21); 
cout««str««endl; 

} 


TPR i| Teacher Point. 
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ry format which is not readable by the human 
j file are directly processed by the computers 


ile, the function open( ists d. 


19 files i.e. binary mode, input mode and output mode etc. 
If the current position of the pointer is at the beginning the 


lemwnich returns true when there are no more data to be read from an 
d false otherwise. 4] 


t of as a sequence of bytes of va 
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Q1. Select the best answer for the following MCQs. 
i. eof()stands for 


a. errors-on-files b. end-of-file 

c. exit-of-file d. none of the above 
ii In file handling open() function is used 

a. to open C++ compiler b. to open a file 

c. both a and b d. none of the above 


iii. Default mode parameter for ofstream is 


a. ios::out b. ios::in 
c. ios::binary d. both a and b 

iv. A text file has the extension 
a. .doc b. .docx 
Ca Xt d. .bin 

v. ios:binary is used as an argument to open() function for 
a. opening file for input operation. b. opening file for output operation. 
c. opening file in binary mode. dznone of the above. 


Q2. Write answers of the following questions. 

i. What is file handling? Explain different types of file. 

ii. Describe different types of operations performed on the files. 
iii. Explain bof() and eof() functions. 

iv. Define streams. Describe-Input and Output streams in detail. 


v. What is meant by thé term mode of file opening? Describe different modes of opening file. 


Lab Activities 


Practice all the programs given in the chapter. 
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